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Editors Comments 


The CRS Board of Directors recently met in the Atlanta 
area for their annual meeting. We had a workshop on cre¬ 
ation vs. evolution presented by Duane Gish. After the 
business meetings, three field trips were scheduled: Stone 
Mountain, Georgia; Providence Ganyon, Georgia; and 
Little River Ganyon, Alabama. It was a busy, but enjoyable 
time. We met many members of the Society for the first 
time at a barbecue and listened to short talks on creationist 
topics by Don DeYoung, John Meyer, Garl Froede and 
Jerry Abridge later in the evening. This old editor is ex¬ 
hausted, but pleased, over the events. 

Now to the June Quarterly, as it is a pleasure to discuss 
its contents briefly. Gene Ghaffin offers a theoretical 
mechanism for the possibility of accelerated nuclear decay 
during the creation week (Genesis 1). If the model is via¬ 
ble, it would explain why many so-called radioactive dat¬ 
ing methods yield an old age for the earth when in fact the 
earth is very young. Robert Gentet offers a new young 
earth-Flood model drawing heavily on the concept of eco¬ 
logical zonation. In 1976 Glifford Burdick wrote a short 
note on the zonation theory (CRSQ 13:37-38) which may 
be of interest as you read the article by Gentet. 

In recent years it has been found that many subaqueous 
lava flows have identical features to subaerial flows. This 
interesting circumstance could lead creationist geologists 
to examine basalt and lava flows in a new light. Possibly 
many volcanic features described as forming under 
subaerial conditions actually may have developed under¬ 


water during the Flood! Garl Froede discusses this infor¬ 
mation in his article on submarine volcanism. Peter 
Klevberg continues his series on sequence stratigraphy. He 
shows that much of uniformitarian geological conclusions 
are based on naturalistic philosophy and not on unbiased 
observation in the field. 

The editor offers some comments on a difference of 
opinion of creationists concerning star formation. The dis¬ 
agreement involves a thermodynamic model for “con¬ 
tracting” stellar gases. Some errors in a Ghinese dinosaur 
display are noted by Garl Froede. The problems with possi¬ 
ble dinosaur evolution also are examined. 

There are several noteworthy letters to the editor in this 
issue. Genesis kinds, baraminology and limits to variation 
are discussed. The origin of flowering plants is briefly ex¬ 
amined as well as another look at the Piltdown hoax. A 
doctored fossil is humorously “counted out.” Gontinuing 
geological debates on creationist stratigraphy are pre¬ 
sented. If you disagree with any article in the Quarterly, 
you are welcome to present your views in a letter to the edi¬ 
tor. These discussions are generally of interest to our read¬ 
ers. 

Last but not least, as the cliche goes, at the very back you 
will find a Gopy ‘n’ Share article “The Gambrian Explo¬ 
sion.” This is formatted to be copied and distributed both 
free and freely. 

I hope you enjoy reading the subject matter. 

Emmett L. Williams 


Magazine Article Review 

Was Tliere a Big Bang? by David Berlinski 
Commentary Magazine, February 1998 


David Berlinski has a Ph.D. from Princeton University 
in mathematics and has written several easy to read mathe¬ 
matics books besides three novels. Commentary Magazine 
is a neoconservative Jewish monthly publication with a 50- 
year history of publishing clear and unflinching critiques 
of contentious social and political issues. This article fo¬ 
cuses on the Big Bang and presents Dr. Berlinski’s reasons 
for saying there is no proof that it ever happened. 

In a brief introduction he gives a historical sketch of 
modern cosmology for the past 100 years as it evolved from 
Einstein’s time to the present day practitioners. After this 
introduction he provides headings for the following sec¬ 
tions of his article. In the first section titled The Great 
Cause he reveals he is not a Ghristian or a young Earth 
creationist by relegating the Genesis account to the broad 
category of creation myths. He also describes the other 


competing category of myths about a universe without be¬ 
ginning or end. 

In the section titled The Cosmic Archaeologist he sets up 
the pillars of conventional Big Bang theory following back¬ 
wards the stages of expansion which started 14 billion years 
ago from nothing but a singularity in space and time. He 
points out cosmologists assume that the universe is always 
expanding and that its past progression can be followed 
backwards in time without encountering discontinuities. 
At the end of this section he states that the cosmologists Big 
Bang scenario always neglects to account for how it got 
started in the first place. 

In the next section titled Blow-Up he begins to present 
his reasons for not believing that the Big Bang has taken 
place. He begins an attack on the theory with the cosmic 
background radiation (GBR) evidence for the Big Bang. 
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This radiation has been found nearly uniform in direction 
and temperature. Dr Berlinski points out that a CBR this 
uniform requires thorough mixing by some physical 
agency (i.e. interaction with matter) over a long period of 
time. In a uniformly expanding universe this could not 
physically happen. Cosmologists introduce a Higgs field 
(gravitational potential energy field) to provide the “infla¬ 
tionary period” for the mixing. However, they do not sup¬ 
ply an explanation for how this field originated, why it 
acted at that particular time in history or how it could exist 
without a physical medium. 

In the Red Stars at Night section Dr Berlinski recounts 
the discovery of the relationship between the red shift of 
light from galaxies and their distance from us. Edwin Hub¬ 
ble reported finding in data from a small sample of galaxies 
(20) that the redshift was larger for the galaxies that ap¬ 
peared to be further away (i.e. less bright). He proposed a 
linear relationship that implies a uniformly expanding uni¬ 
verse, as cosmologists require for the Big Bang theory. Dr. 
Berlinski points out two recent discoveries that lead some 
astronomers to question Hubble’s law. One discovery is 
that there are individual stars (quasars) in nearby galaxies 
that have much larger redshifts in the radio spectrum than 
the most distant galaxies. Another discovery is that statisti¬ 
cal analysis of the measurements of all known galaxies 
(10,000) results in a quadratic relationship between 
redshift and distance. Dr. Berlinski states, “Indifference to 
its (the new evidence) implications amounts to a decision 
to place Big Bang cosmology beyond rational inquiry” (p. 
10). 

In the section titled Monlam Chemno he addresses Ein¬ 
stein’s theory for general relativity, which is fundamentally 
an account of gravity. To find solutions to Einstein’s equa¬ 
tions cosmologists are forced to make the assumptions that 
the universe is homogeneous and isotropic (i.e. the same 
everywhere). Dr. Berlinski points out that both assump¬ 
tions are not representative of the known universe because 
its mass and energy sources are concentrated at specific 
points. 

In Specification in the Dark he discusses how Einstein 
introduced an arbitrary cosmological constant to generate 
a static solution to his gravitational field equations, which 
met his aesthetic sensibilities. Others, however, found the 
solutions without this constant, which describe an expand¬ 
ing or contracting universe, more to their liking. The Big 
Bang requires the expanding universe option so cosmolo¬ 
gists have ever since sought to prove that this is the path the 
universe has taken. It is called the Eriedmann-Lemaitre 
(EL) cosmology after its two independent discoverers. In 
the general case Einstein’s theory can not be used to pre¬ 
dict any physical phenomena and therefore leaves the cos- 
mologist free to make up any universe he decides fits his 
observations. Dr. Berlinski calls these constructs “purely a 
mathematician’s world”. 


In At Time Zero Dr. Berlinski points out another prob¬ 
lem with Einstein’s theory. Any attempt to use the equa¬ 
tions to follow the path back in time eventually reaches a 
time in which the universe cannot be described by the 
equations. Eactors include how dense can matter become, 
where do laws of physics break down, and space/time non¬ 
uniformity’s set limits on how close to time zero the equa¬ 
tions remain valid. Berlinski states that cosmologists arbi¬ 
trarily use a mathematician’s concept of the singularity to 
circumvent the physics at these points. If the singularities 
are correctly defined the equations will have solutions. But 
there is no way to prove or disprove that a singularity ever 
existed because they are purely a mathematical concept 
and have no physical characteristics that can be measured. 
Because of singularities arbitrarily introduced, the theory 
never reaches time zero and cannot model the events hap¬ 
pening at that time. 

Berlinski’s conclusions are presented in the section ti¬ 
tled The Closing Circle. He finds the Big Bang cosmology 
“circular in the progression of its ideas and circular thus in 
its deepest nature”. He points out that the first law of ther¬ 
modynamics has been violated in that cosmologists claim 
energy for the Big Bang came from nowhere. Next he em¬ 
phasizes that something as imposing as the universe can¬ 
not organize itself from nothing. He points to physicists 
who claim the universe switched itself on but are contra¬ 
dicting themselves because switching is a concept that is in 
time and before the universe began there was no time. He 
then relegates the Big Bang theory to the familiar realm of 
mythology. 

The final section titled The Contract is used to expound 
on how cosmologists have broken the underlying contract 
between scientists and the general public. He sums it up in 
this single sentence: “The result has been the calculated or 
careless erasure of the line separating disciplined physical 
inquiry from speculative metaphysics”. He goes on to 
point out that “Like Darwin’s theory of evolution, the Big 
Bang cosmology has undergone that social process in 
which a scientific theory is promoted to a secular myth”. 

Dr Berlinski avoids bringing into this article his per¬ 
sonal worldview. What he does to the Big Bang/evolution¬ 
ist view is to show how it is a myth masquerading as 
scientific truth. The task for all cosmologists, creationary 
or evolutionary, remains to develop a theory that explains 
the true physical world and is not based on unrealistic as¬ 
sumptions or use of unjustified mathematical concepts. 
Only then should cosmology be considered science rather 
than mythology. This article can be found online at 
www.commentarymagazine.com/9802/berlinski.html. 

Del Dobberpuhl 

Van Andel Creation Research 

Center, 6801 N. Hwy 89, 

Chino Valley, AZ 86323 
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A Mechanism for Accelerated Radioactive Decay 

Eugene F. Chaffin* 


Abstract 


Kaluza-Klein theory, originally proposed in 1921 to 
1926, has been described as a miraculous synthesis 
of Einstein’s gravitation theory with Maxwell’s equa¬ 
tions of electricity and magnetism. In an approach 
which anticipated modern string theory, Kaluza and 
Klein added a fifth dimension of space to the three 
familiar spatial dimensions and one time dimen¬ 
sion. The extension of Einstein’s theory to this fifth 
dimension then led naturally to Maxwell’s equa¬ 
tions. The theory also naturally leads to a relation be¬ 
tween the constant C of Newton’s law of gravitation 


and the fine structure constant a = e^//tc. This 
relation depends on the circumference of the com- 
pactified fifth dimension, so that variation in this cir¬ 
cumference over the history of the universe could be 
viewed as variation in physical constants, such as the 
fine structure constant. If, during early creation 
week, say before the creation of man, such variations 
were to occur, they could lead to accelerated nu¬ 
clear decay, thus adjusting isotopic abundances, 
without giving humans an unacceptable dose of ra¬ 
diation. 


Introduction 

Undergraduate students of physics often have never 
heard of the Kaluza-Klein theory. While the nuclear 
forces were unknown until the 1930’s, physicists never¬ 
theless were trying to unify the known forces of physics, 
electromagnetism and gravity, in one theory. Hermann 
Weyl had investigated one such theory prior to 1921 
(Chaffin, 1986). Kaluza (1921) and Klein (1926a,b) 
worked on another somewhat successful theory which re¬ 
garded the universe as having an extra fifth dimension be¬ 
sides the usual three space plus one time dimensions. 
Kaluza was a contemporary of Albert Einstein, and in fact 
Kaluza’s paper on this subject was presented to the Prus¬ 
sian Scientific Academy in Berlin by Einstein himself 
Klein, at the time he did his original work on this subject, 
was at the Niels Bohr Institute in Copenhagen as well as 
at the University of Michigan, Ann Arbor. English trans¬ 
lations of the original Cerman articles of Kaluza and 
Klein have been published in Sabbata and Schmutzer 
(1983) and Appelquist, Chodos, and Ereund (1987). 
While Kaluza required that physical quantities of ordi¬ 
nary spacetime should have zero or vanishingly small de¬ 
rivatives with respect to the fifth coordinate, Klein wanted 
to replace this assumption by the requirement that physi¬ 
cal quantities be periodic with respect to this coordinate. 
This is equivalent to the condition that the fifth dimen¬ 

*Eugene E. Chaffin, Ph.D., 405 Tebblewood Dr., Simp- 
sonville, SC 29680 is a physics professor at Bob Jones 
University. 
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sion is “rolled up.” The metric components (the doubly- 
subscripted quantities used to specify the geometry in 
general relativity theory) connecting the fifth coordinate 
to the four coordinates of the usual spacetime are inter¬ 
preted as the potential and the three components of the 
vector potential of electromagnetic theory. The amazing 
result is that the field equations for these potentials re¬ 
duce to the usual Maxwell equations. While early work 
on this approach essentially ran into a dead end (Einstein 
and Bergman, 1938; Jordan, 1947; Bergman, 1948), mod¬ 
ern superstring theories may be viewed as extensions of 
the Kaluza-Klein idea (Witten, 1981; Weinberg, 1983; 
Thomsen, 1984; Kolb, Perry, and Walker, 1986), and en¬ 
thusiasm is running high (Chown, 1998; Raiford, 1999). 
It may be that the Kaluza-Klein theory will soon become 
much better known to physics students. 

How could a dimension be viewed as “rolled up”? One 
must first realize that in general relativity theory, the pres¬ 
ence of matter causes a curvature of space (Eigure 1). This 
curvature is a “curvature” of four dimensional spacetime. 
But visualization is aided by suppressing all but two space 
dimensions and the time dimensions. Then the curvature 
can be regarded as positive when it like the surface of a 
sphere or negative when it is like a saddle shape. The fifth 
dimension’s “rolling up” is a description of the topology of 
the model being proposed (Eigure 2). If a long piece of pa¬ 
per is rolled up and two edges glued together, one gets a 
cylinder. If we imagine two dimensional beings who can 
only move and see inside the two dimensional surface thus 
formed, one gets the idea of this curvature. In superstring 
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Figure 1. A two dimensional spaee with eurvature 
eaused by the presenee of a large mass. 


theory there are six or more finitely long dimensions which 
are “rolled up.” In the simplified Kaluza-Klein idea, there 
is only one rolled up dimension. Mathematicians call an 
object with the topology of a circle as Sb The cylinder is 
then the direct product space RxS', where R is the topology 
of a straight, infinite line. Then our universe, according to 
the Kaluza-Klein idea, and assuming that spacetime is 
“flat,” is the direct product of three spatial R’s, one time co¬ 
ordinate R, and the Sb 

Biblical evidence, when interpreted straightforwardly 
according to the original meanings of the language in 
which the Bible was written, points toward an earth with 
an age measured in thousands rather than millions or bil¬ 
lions of years. On the other hand, scientific evidence from 
radioisotopes seems at first sight to indicate a history of bil¬ 
lions of years of radioactive decay, if half lives have been 
relatively constant over the history of our world. Hence, 
scientists who believe the biblical creation account have 
wondered from time to time whether half lives and the as¬ 
sociated decay “constants” might not be “constants” but 
variables (Chaffin, 1994). The purpose of this paper is to 
initially examine the Kaluza-Klein idea to see if it might 
provide a useful model in this regard. Besides the usual ref¬ 
erences, a bibliography of relevant literature is provided to 
assist in this venture. 


The Relation Between G and oc 

Although Klein (1926a,b) had the essential equations in 
his early papers, the relationship between G and a was 
most clearly explained by Souriau (1963). It has been 
noted by various authors in recent years, for example Li 
and Gott (1998), Salam (1989, p. 487), Marciano (1984), 
Appelquist and Chodos (1983), Freund (1982) and 



Figure 2. A rolled up dimension added to a flat dimen¬ 
sion forms a eylinder as shown. The values of x^ and 
x^ + b, where b is the eireumferenee 27rr(g55)^^^, are iden¬ 
tified as the same point. 


Chodos and Detweiler (1980). Souriau began with the lin¬ 
ear invariant equation in five dimensions: 


DjCp -I- czcp = 0 


( 1 ) 


where D 5 is the d’Alembertian in five dimensions, cp de¬ 
notes a real wave function, and a is a real constant. The 
four dimensional version of this equation is know in quan¬ 
tum physics as the Klein-Gordon equation (Kragh, 1984), 
and is applied to particles of spin zero. In a curved 
spacetime, the constant “a” could include a contribution 
from the Riemannian curvature scalar R (Anderson, 1971; 
Bicknell, 1976; Penrose and Rindler, 1984, Vol. 2, p. 369), 
but Souriau restricted his considerations to the case where 
it does not. 

The quantity D 5 cp is given by (Adler, Bazin, and 
Schiffer, 1965, p. 75): 



( 2 ) 


Choosing the coordinate of the compactified fifth 
dimension so that it varies from 0 to 27t, then the wave- 
function cp has the period 27t in the fifth-dimension coordi¬ 
nate x^, we can then expand j in a Fourier series 

( 3 ) 

Z 

where Z denotes either a positive, negative or zero integer, 
the rp^ are complex functions of x^'^, cp^ and (p _2 are com¬ 
plex conjugates, and rpo is real. We next make the approxi¬ 
mation that the gravitational field is small and the motion 
is not relativistic, then the metric tensor is reduced to the 
metric of a flat spacetime of four dimensions plus the 
“rolled-up” fifth dimension. Furthermore, according to 
the Kaluza-Klein results (Kaluza, 1921; Klein, 1926a; 
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Souriau, 1963, p. 572) the components are related to 
the electromagnetic vector potential via the equation 

(4) 

[In order to conform to the usual definition of the vector 
potential as in Klein (1926) and Chodos and Detweiler 
(1980), I multiply Souriau’s vector potential by a factor of 
1/V(47t).] and the g^^ component is given by 

g”=^[-l + 25cA^A^] (5) 

where % is the universal gravitation constant and ^ is the 
“radius of the cylinder” for the fifth dimension. 

At this point Souriau introduced what he called the trans¬ 
verse variables. These variables are defined as shown in Fig¬ 
ure 3. To describe the five dimensional view of the universe 
U, we consider functions or maps which map the five coor¬ 
dinates x^, x^, x\ x'^, and x^, to a point M of U. Standard 
maps are defined to be those for which x^ has the period In, 
and they are the only ones we use. M being a point oiU, a fi¬ 
bre M passing through M is the closed curve obtained when 
x^ alone varies (see Figure 3). Then the set of these fibres is 
denoted U, and this set is interpreted as the “points” of ordi¬ 
nary space time. Now for each standard map we define a 
corresponding map which is transverse, which means that 
the fibres are orthogonal to the hypersurfaces x^ = constant. 
In terms of these transverse variables defining this map, we 
have for the determinant of the metric as related to the met¬ 
ric determinant for transverse variables; 

( 6 ) 

and for the metric components related to the metric com¬ 
ponents for transverse variables: 

_ |JV 

. (7) 



Armed with these equations we reduce the five dimen¬ 
sional Klein-Gordon equation to: 


g 


-1 

OJ 


-1 

1- 

> 

1- 

_dx>^ 

fl 

_3x' 

-1 

1 


m 


9 . =0 


( 8 ) 


which is the Klein-Gordon equation for a particle of spin 
zero in an electromagnetic field, where the mass m and 
charge q are given by: 

m^h^^^a, (9) 

and 

( 10 ) 

The first equation, when combined with numerical val¬ 
ues, shows that the mass of the Z=2 excitation is more than 
10^*^ MeV above that of the Z= 1, so particles of that energy 
are of too great an energy to be observed. We can only ob¬ 
serve the Z=1 case, where the charge is the elementary 
unit e. The second equation gives the charge q of the parti¬ 



Figure 3. (After Souriau’s Figure 1) Illustration of the 
map of points M to points of the usual spaeetime. 


cle in terms of the universal gravitation constant % = SjtG/ 
c^ and the radius ^ of the fifth dimension. Solving for ^ 
gives 

^ = -^Vl67tG = 1.341x10-''cm. (11) 

ec 

We are using electrostatic units here (Purcell, 1985). 
The size of an atomic nucleus is of the order of 10“'^ cm, 
so this length is much smaller than the size of an elemen¬ 
tary particle, giving credibility to the idea that the fifth di¬ 
mension is “rolled up” to a negligible size. 

Having derived these relations, we would now like to re¬ 
late them back to the accelerated decay problem that 
started this exercise. As I pointed out in Ghaffin (1994), 
only variations of dimensionless combinations of “con¬ 
stants” are physically meaningful. Theories which have 
variation while keeping all dimensionless ratios constant 
are physically trivial, amounting only to a continual redefi¬ 
nition of units over time. One such dimensionless ratio is 
the fine structure constant a = e^lhc. In terms of a the rela¬ 
tion just derived can be written 


a: 


l6nhG 


( 12 ) 


Both sides of this equation are dimensionless. A varia¬ 
tion in the radius ^ thus could mean a variation of the fine 
structure constant while the gravitational constant, 
Planck’s constant, and the speed of light c remain the 
same. Supposing the radius and circumference of the fifth 
dimension were larger at times early in creation week, one 
might expect nuclei to decay at an increased rate due to 
the smaller fine structure constant, amounting to a smaller 
Goulomb barrier for alpha decay (See Ghaffin, 1994, for a 
model which could be adapted to this situation.). Of 
course, beta decay would also be affected. If the variation 
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were over by the time of the creation of man, then life 
would not be subject to increased radiation doses. 

Explaining the Isotopic 

Distribntions of Uraninm 

Uranium isotopes U-238, U-235, and U-234 occur in the 
per cent abundances 99.27, 0.72, and 0.0055%, with 
other isotopes only occurring in trace amounts. The half 
lives of these isotopes are 4.47 x 10*^ years for U-2 3 8,7.04 x 
10^ years for U-235, and 2.47 x 10^ years for U-234. A con¬ 
dition known as radioactive equilibrium occurs when the 
ratios of the abundance to the half lives of successive 
members of a decay chain are equal. The most probable 
decay mode of U-238 is alpha decay, which produces Th- 
234. Thorium-234 undergoes beta minus decay with a 
half life of 24.1 days, producing Protactinium-234. Pa- 
234 then also undergoes beta minus decay with a half life 
of 6.69 hours producing Uranium-234. Thus U-234 is in 
the decay chain of U-238, and radioactive equilibrium 
does exist because 0.0055 divided by the half life of U-234 
is the same as 99.27 divided by the half life of U-238, 
roughly 2.2 x 10“^. The two ratios are equal to within the 
uncertainties in the data. Kofahl and Seagraves (1975, p. 
201 ) documented cases where radioactive disequilibrium 
exists in some samples, but the departures are relatively 
small. The variations may possibly be explained in terms 
of the difference in relative solubility of U-234 and U-238 
starting from hexavalent and tetravalent uranium in com¬ 
pounds and their decomposition products (Chalov and 
Merkulova, 1968). For an earth of only some thousands 
of years old, it is difficult to explain the bulk of the approx¬ 
imately equal, 2.2 x 10“®, ratios without an episode of ac¬ 
celerated decay. Starting from an arbitrary initial state, it 
takes only a few half lives of U-234 to establish equilib¬ 
rium, implying an age of the samples of at least several 
hundred thousand years. To justify the young earth view¬ 
point, it is logically correct that the rocks may have been 
created already in this state of equilibrium, with no time 
needed to reach that state. However, a more natural ex¬ 
planation seems to be provided by accelerated radioactive 
decay. We do not know the original ratio of U-234 to U- 
238 in the created materials of the early earth, but if we as¬ 
sume that they were of the same order of magnitude, then 
a period of accelerated decay would adjust this ratio to the 
0.0055 ratio presently found in the bulk of earth materi¬ 
als. This seems to be evidence that such accelerated de¬ 
cay did, in fact, occur (Heinze, 1992). 

The U-235 abundance, compared to U-238, also 
seems to support this point of view. If the initial abun¬ 
dances of these two isotopes were of the same order of mag¬ 
nitude, then several half lives of U-235 are needed to 
establish the present 0.72% and 99.27% isotopic abun¬ 


dances, implying sample ages of millions of years. To avoid 
this conclusion without accelerated decay, one seems 
forced to assume that the uranium isotopes were created in 
isotopic per cent abundances approximating those neces¬ 
sary for radioactive equilibrium. 


The Vacuum Is Not Empty 

Part of the reason that Einstein and others worked on the 
Kaluza-Klein theory was motivated by the thought that the 
fifth dimension might provide the hidden variables that 
could eliminate the indeterminacy from quantum mechan¬ 
ics (Einstein, Rosen, and Podolsky, 1935). When the 1920’s 
discovery of quantum mechanics was over, the classical laws 
were superseded by quantum laws based on the uncertainty 
principle. The quantum theory allows energy to appear out 
of nothing, in the form of pairs of virtual particles, such as 
electrons and positrons, as long as the virtual pairs annihi¬ 
late within a small time interval given by the uncertainty 
principle. The vacuum, or “empty” space, is filled with pairs 
of virtual particles and antiparticles appearing, moving 
apart, and coming back together to annihilate each other. 
Theory allows energy density to be negative in some places, 
so that the total energy remains positive. There are measur¬ 
able consequences of this concept, one of which is called 
the Casimir effect (Casimir, 1948; Casimir and Polder, 
1948). Imagine two parallel metal plates a short distance 
apart. Hawking (1996, pp. 164-165) described the action be¬ 
tween the plates as follows: 

The plates will act like mirrors for the virtual pho¬ 
tons or particles of light. In fact they will form a cavity 
between them, a bit like an organ pipe that will reso¬ 
nate only at certain notes. This means that virtual 
photons can occur in the space between the plates 
only if their wavelengths (the distance between the 
crest of one wave an the next) fit a whole number of 
times into the gap between the plates. If the width of 
a cavity is a whole number of wavelengths plus a frac¬ 
tion of a wavelength, then after some reflections 
backward and forward between the plates, the crests 
of one wave will coincide with the troughs of another 
and the waves will cancel out. 

Because the virtual photons between the plates can 
have the resonant wavelengths, there will be slightly fewer 
of them than in the region outside the plates where the vir¬ 
tual photons can have any wavelength. Thus there will be 
slightly fewer virtual photons hitting the inside surfaces of 
the plates than the outside surfaces. One would therefore 
expect a force on the plates, pushing them toward each 
other. This force has actually been detected and has the 
predicted value. Thus we have experimental evidence that 
virtual particles exist and have real effects. 
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Hawking then goes on to say that these effects mean that 
there is a negative energy density between the plates. This 
so-called Casimir effect has recently been measured in the 
laboratory (Lamoreaux, 1997; Raiford, 1999). The assign¬ 
ment of these properties to the vacuum is part of the 
rationale for unified field theories, including multi-dimen¬ 
sional string theory. At some point in the early history of 
the universe, the extra dimensions “roll up” leaving only 
three space plus one time dimensions. 


Gauge Fields and Extra Dimensions 

Witten (1981) discussed the possibilities of extending 
Kaluza-Klein theory to 4-i-n dimensions. Our ordinary 
spacetime is sometimes referred to as Minkowski space. 
The present ground state of the universe is described 
in terms of the combination of Minkowski space M"*’ and a 
compact space B of dimension n, the so called direct prod¬ 
uct space M'^xB. Witten considered the symmetry group 
SU(3)xSU(2)xU(l) which describes the standard model of 
particle physics, the electroweak theory plus quantum 
chromodynamics. The compact group B needs to there¬ 
fore correspond to a space which the group 
SU(3)xSU(2)xU(l) could act. This restricts the dimen¬ 
sions of B to at least seven, implying the universe had at 
least eleven dimensions. Although all possible theories 
have not been explored yet, Witten stated that “ . . . the 
most serious obstacle to a realistic model of the type con¬ 
sidered in this paper is that the fermion quantum numbers 
do not turn out right.” (Witten, 1981, p. 426). 

Marciano (1984) constructed a model which related 
not only the fine structure constant, but also the coupling 
constants of electroweak and quark-gluon models to the 
size of the n extra dimensions. While his “model” is not the 
only possible one, his conclusion may extend to other 
cases also. Marciano posed the question; “Are extra dimen¬ 
sions a physical reality or merely a model-building mathe¬ 
matical tool?” 

Conclusions 

Recently Webb et al. (1999) reported evidence for a varia¬ 
tion in the fine structure constant between nearby matter 
and matter in gas clouds seen in absorption against back¬ 
ground quasars. Quasars with high redshifts presumably 
are quasars which were young, at the time of emission, 
compared to nearby matter. For quasars with redshifts in 
the range from 1 to 1.6 (the highest range analyzed thus 
far), the data presented by Webb et al. seems to give evi¬ 
dence for a slightly smaller fine structure constant than the 
value in nearby matter. However, the difference is small 


and it is possible that future work will uncover systematic 
errors in the observations. 

Whether or not the future bears out Webb et al.’s find¬ 
ings, there is room for study of the possible variations of 
physical constants other then the fine structure constant. It 
may be that the fine structure constant was constant but 
some of the coupling constants involved in nuclear decay 
were not (Chaffin, 1994). Whether or not the extra dimen¬ 
sions really exist, the theory of fundamental decay 
processes is far from complete. Hence, the possibility of ac¬ 
celerated decay during earth history is real. 
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The CCC Model and its Geologie Implieations 

Robert E. Gentet* 


Abstract 


Wlien early non-evolutionary geologists named the 
geologic Periods, the ancient earth theory was al¬ 
ready firmly a part of geologic thought. Twentieth 
century Flood geology has sought to correct this er¬ 
ror. Nevertheless, the stratigraphic extent of the 
Genesis Flood Event (GFE) remains a major enig¬ 
ma and point of controversy among Flood geolo¬ 
gists. A major reason for this enigma is the view of 
the current Flood model that pre-Flood geologic ac¬ 


tivity was insignificant. The Creation/Curse/Catas¬ 
trophe model (CCC) of earth history provides an al¬ 
ternative view that eliminates this problem. If the 
CCC model of earth history is found to be valid, the 
creationist’s view of the causes of the stratigraphic re¬ 
cord is enlarged and areas for additional, meaning¬ 
ful research become greatly enhanced. The result 
can only be a better understanding of the earth’s tur¬ 
bulent past. 


Background History 

The early 1800s had already witnessed the discarding in 
geology of the centuries-old belief in a literal, seven-day 
Creation Week and a short earth history. Geologists began 
the correlation of distant strata through the use of fossils in 
the early 1800s and soon established the nomenclature for 
the geologic “Periods.” Non-evolutionary geologists who 
viewed the earth as very old then devised the geologic time 
scale. The stratigraphic record and its fossils were generally 
accepted by these early geologists as evidence of Divine 
creations spread over immense geologic time (Gillispie, 
1951, pp. 98-148). 

The Genesis Flood was still expounded in scientific lit¬ 
erature during the early part of the 1800s, and then it too 
became passe later in the century. What had been thought 
to be possible Flood evidence was later seen to be deposits 
from the glacial period. Hutton’s The Theory of the Earth 
(1785), Lyell’s Principles of Geology (1830), and Darwin’s 
Origin of Species (1859) dramatically changed the way the 
world’s scientific establishment, many churches, and edu¬ 
cation institutions viewed the earth’s history. This became 
possible because, even previous to the 1800s, fundamental 
truths had already been lost. 

Earlier Views of the Creation Event 

Scripture begins with a basic truth; “In the beginning God 
created the heavens and the earth” (Genesis 1:1). God is 
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immediately introduced into the creation equation. God is 
seen as the Principle Gause. There is yet another equally 
important truth. God not only created but He sustains “all 
things by His powerful word” (Hebrews 1:3). Unfortu¬ 
nately, the notion of God as Sustainer began to be lost in 
the time of Newton (1642-1727): 

He [Newton] believed in absolute time and abso¬ 
lute space, which he associated with God. Newton 
believed that the age of miracles was over.... Newton 
believed that God had withdrawn from the universe 
which He created, and that He operated solely 
through the laws which He had established at the 
time of creation.... Logically it led to deism and 
made agnosticism a reasonable approach. (Klotz, 
1985, pp. 32-33.) 

More and more God became the “God of the gaps.” 
God became visible only when science seemed unable to 
supply the answers. As science seemed to supply more and 
more answers, God faded further and further away. How¬ 
ever, Scripture consistently places what has become 
known as “natural law” squarely in the active hands of 
God. He is never pictured as distant from His creation, but 
rather as the One who began it and still actively sustains it 
(Acts 17:24-28). 

James Hutton (1726-1797) introduced Newton’s funda¬ 
mental error into the early study of geology. It was not an 
out-and-out denial of God, but the exclusion of God from 
geologic events. As Gillispie (1951, pp. 48-49) observes: 

Gertain consequences of Hutton’s views became 
immediately apparent. Most obvious was the vastness 
of geological time which his theory demanded.... 
Hutton offered no evidence for a creation, and no de- 
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nial of it either; he simply had nothing to say about 
it.... And the whole concept hung upon the proposi¬ 
tion that the cumulative effects of minute forces and 
infinitesimal changes can produce results equal to 
those of any sudden cataclysm and (though this was 
never stated) superseding the necessity for any divine 
intervention. 

Newton had unknowingly set the stage for the much 
later works of Hutton, Lyell, Darwin, and others who had 
powerful philosophical theories concerning origins and 
earth history. Hutton never implicitly excluded God, yet 
his disregard for Divine intervention in the earth’s history 
has become the hallmark of modern-day geology (Dunbar, 
1960, p. 18): 

Geology grew up under this [Ghristian Greation 
view] influence and, during its early years supernatu¬ 
ral explanations were invoked for many natural phe¬ 
nomena.... The uprooting of such fantastic beliefs 
began with the Scottish geologist, James Hutton, 
whose Theory of the Earth, published in 1785, main¬ 
tained that...given sufficient time processes now at 
work could account for all the geologic features of 
the Globe. This philosophy, which came to be 
known as the doctrine ofuniformitarianism, demands 
an immensity of time. 

Let it be understood that creationists do not deny in any 
way proper use of one’s God-given senses while research¬ 
ing past geologic events. But on questions of origins, the 
framework must be what the Teacher has said on matters 
otherwise unattainable or forgotten. The only other option 
is a framework based upon human philosophy and that is a 
poor substitute for the words from the One who was there. 

A Return to Flood Geology 

George McGready Price (1870-1963) can be credited 
with the renewal of Flood geology. Modern historians 
such as Numbers (1992, p. 73) label Price as probably “the 
greatest” of the “anti-evolutionists” early this century. Be¬ 
ginning in 1902 with Outlines of Modern Christianity and 
Modern Science, an almost catastrophic stream of Flood 
geology books/articles emanated from Price. But the real 
impact of Flood geology literature did not begin until such 
books as The Flood (Rehwinkel, 1951) and The Genesis 
Flood (Whitcomb and Morris, 1961) appeared along with 
many others who followed in Price’s steps. 

Among current young-earth creationists, particularly in 
America, variations of Price’s Flood model dominate as ex¬ 
planations of the geologic record. In that model, the vast 
majority of fossiliferous strata is believed to have been 
formed as a result of the Deluge or its aftermath. In con¬ 
trast, little geologic activity is pictured as occurring be¬ 
tween Adam and the Flood. Furthermore, any pre-Flood 


deposits generated are viewed as probably destroyed by the 
Flood (Morris, 1994, p. 106; Austin and Wise, 1994, p. 39; 
Walker, 1994, p. 584). 

Whitcomb and Morris (1961, pp. 239-243) list Scrip¬ 
tural references (Genesis 1:6-8; 2:5-6; 7:11) which to 
them imply “that the age between the fall of man and the 
resultant Deluge was one of comparative quiescence geo¬ 
logically.” Wise (1992, p. 168), using the same Scriptures, 
urges caution, realizing that “to determine what the pre- 
Flood climate was truly like, it is necessary to supplement 
Scriptural data with physical data.” Greationists must be 
certain that both Scriptural understanding and physical 
data coincide. Significantly, creationists, using the Flood 
model, have been unable to reach consensus regarding the 
extent of the Genesis Flood Event (GFE henceforth) in 
the stratigraphic record. 

The Uncertain Lines 

The stratigraphic extent of the GFE has persisted in Flood 
geology as a major enigma: 

Greationists differ on where the pre-Flood/Flood 
and Flood/post-Flood geological boundaries should 
be defined.... Although many creationists would 
seem to include all Phanerozoic deposits less than 
Holocene among Flood deposits, others would tend 
to include all the Phanerozoic less the Neogene. 
Others would tend to include only the Paleozoic and 
Mesozoic, others would include only the Paleozoic 
or Lower Paleozoic, while others would remind us 
that the boundary may have to be determined differ¬ 
ently in different places. Much research is needed.... 
(Wise, 1992, p. 170). 

Since Wise’s statement in 1992, much more discussion 
and research have appeared in creation literature. Never¬ 
theless, a resolution has not been forthcoming. Without 
such resolution, the young-earth creationist cannot under¬ 
stand the stratigraphic record in an orderly way. 

Another critical aspect of this question is revealed by 
Wise during an interview in Bible-Science News (1995, p. 
18): 

To my knowledge, virtually all creation geologists 
accept the entire Genozoic as post-Flood. The real 
debate among us is whether the Mesozoic should 
also be seen as post-Flood. The European creation 
geologists tend to want to make the Mesozoic post- 
Flood, whereas Steve [Austin], AndrewSnelling, and 
I would put the Mesozoic as Flood. 

The GGG model presents evidence showing that it is 
totally unrealistic to “accept the entire Genozoic as post- 
Flood.” Not only is it Biblically unrealistic, it is also geo¬ 
logically unrealistic, assuming a young-earth model is 
used. 
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The stratigraphic record often depicts very limited eco¬ 
logical environments. Fossil plants and animals from radi¬ 
cally diverse environments are rarely found mixed in 
random patterns. This factor was often overlooked or re¬ 
jected by early creationists such as George McCready 
Price who strongly felt that the geologic record did not 
present an orderly pattern (1926, pp. 71-72). 

Many creationists today realize the geologic record is 
much more orderly than Price ever imagined. Harold W. 
Clark, one of Price’s own students, is an early example 
(1968, p. 42): 

Then, too, I found that there was much more reg¬ 
ularity to the stratified rocks than Price had recog¬ 
nized, and this, too, was developed by explaining this 
order and system as due to the burial of the ancient 
life zones rather than to a succession of life during 
long geological ages. 

Clark credited the fossil order to the Flood’s ability to 
bury flora and fauna in sequence of the biozones present. 
This concept was a great step forward as it acknowledged 
the general fossil sequence without giving it an evolution¬ 
ary interpretation. 

Nevertheless, well-known creationist geologist Snelling 
(1995, p. 162) speaks of: 

...the creationist ‘myth’ that the geologic column is 
the product of an evolutionary/uniformitarian ‘con¬ 
spiracy’ and so essentially doesn’t exist/isn’t real.... 
However, the physical reality of the strata of the geo¬ 
logic column cannot be ignored, as they do exist. 
The early geologists in Europe, for example, were 
able to physically trace the stacking of the continu¬ 
ous sequences of strata from country to country, and 
then later similar (and often identical) stacking of se¬ 
quences was found on other continents. It is time for 
creationists to bury their ‘myth’, face up to the reality 
of the geologic record (not the time scale imposed on 
it, of course), and tackle the exciting task of building 
the Flood model of earth history based on that re¬ 
cord. 

Wise echoes these same conclusions about the consis¬ 
tency of the order of fossils in the stratigraphic column: 

Some creationists for a long time have been argu¬ 
ing that ‘there ain’t no such thing as the geological 
column.’ But all the creation geologists I know dis¬ 
agree with that... the creation geologists are pretty 
uniform in their belief that the stratigraphic column 
is a valid order. But we can’t convince the lay 
creationists community of that.... It’s an historical 
problem. It was George McCready Price’s argument, 
and it’s been repeated since then. But if you run up 
and down hills, looking at strata and beating on 
rocks, you’d be stunned by the consistency of the or¬ 
der (Bible-Science News, 1995, p. 18). 


Watts (1984, p. 21) earlier had cautioned about drawing 
too much out of the Scriptural account of the Flood and 
thereby not allowing for the pre-Flood world as “a possible 
era of fossilization to be considered along with the Deluge 
year and the post-Flood era.” 

CCC Model 

The Creation/Curse/Catastrophe (CCC) model advanced 
in this paper acknowledges the reality of the order of the 
stratigraphic column. Among its postulates: 

1. In agreement with the Flood Model: a young earth, a 
literal seven-day Creation Week, biozonation as a 
characteristic of nearly all newly created life forms, a 
world-wide Flood of great geologic importance, and 
limited genetic changes within each Genesis “kind.” 
In contrast with the Flood Model: considerable pre- 
Flood geologic evidence is preserved in the strati¬ 
graphic record. 

2. Genesis One and Two reveal life needing time to 
“fill” the earth, 

3. The “Curse” on the pre-Flood earth was God’s direct 
method of dealing with sinful humanity. It was pro¬ 
gressive in intensity and left a fossil record of God’s 
acts in history. The lessening of the Curse after the 
Flood is promised in the Noahic Covenant and re¬ 
sults in God establishing human governments to ad¬ 
minister civil crime punishments, 

4. Geologic “Periods” are, in reality, ecosystems each 
having characteristic life forms. All “Periods” (ecosys¬ 
tems) were present to some degree on the earth 
immediately after Creation Week. Geologic events 
throughout the pre-Flood times locally stratified 
changing ecosystems (later interpreted as “Periods” 
by early geologists). Man’s life-sustaining ecosystem 
(“Cenozoic”) is seen in the CCC Model as starting 
geographically very small and expanding during pre- 
Flood times allowing the growing human population 
to eventually fill the earth. Not all ecosystems (“Pe¬ 
riods”) are seen as surviving until the Flood, and few 
except those of the “Cenozoic” appear to be post- 
Flood. 

5. The “Periods” tend towards a similar worldwide stra¬ 
tigraphic sequence, because each local ecological 
succession tends to enlarge its food web, and this 
food web enlargement is “evolutionary” in appear¬ 
ance. “Evolutionary” geologic succession is actually 
a reflection of this ecological succession through the 
course of time since Creation Week (see Table I), 

6 . Fossil correlation between distant areas was made pos¬ 
sible by the systematic changes of the earth’s past eco¬ 
systems. Burial and fossilization of these ecosystems 
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Table I. The geologieal time seale in relationship to the CCC model. 


Eon 

Eras 

Periods 

eharaeteristie eeosystem 


C 

Qnaternary 

This ecosystem is most characterized by the following types of life: Man, 


e 



most mammals, and flowering plants/grasses (angiosperms) in great 


n 

T 


profusion. It is the ecosystem wherein humans can thrive and 


o 

e 

Neogene 

characterizes what is Biblically called “[Garden of] Eden.” It now 


z 

r 


dominates the earth whereas in the early earth it was only one of various 


o 

t 


ecosystems. Today, it contains remnants of the earlier ecosystems in 





many life-forms termed “living fossils” because in old earth, evolutionary 


c 

a 


theories, they have remained the same for long ages. The CCC model 



r 

Paleogene 

explains their continued existence as survivors from other created 



y 


ecosystems which in the early earth covered large areas. 





This ecosystem is best known for the dinosaurs, the marine 

P 


Cretaceons 

reptiles, and the flying reptiles. For most of the time, the dominant plant 

h 

M 



life consisted of cycads, conifers, ferns and other coarse herbage 

a 

e 



and succulent water vegetation that supplied food for reptiles. 

n 

s 



In the Cretaceous strata, there is a noticable change in vegetation 

e 

o 



from cycads, conifers, ferns, etc. to angiosperms. The CCC model 

r 

z 


Jnrassie 

interpretes this change of vegetation as an indication the 

o 

o 



surrounding “Cenozoic” ecosystem was expanding and beginning to 

z 




invade the “Mesozoic” ecosystem. The result was a decline of the 

o 

c 



dinosaurs due to limited food supply and changing environmental 





conditions caused by geologic events of the pre-Flood Curse. 

c 



Triassie 

Except for possible Ark representatives, the reptile pre-Flood world 
may have been largely extinquished before the Genesis Flood Event. 


p 


Permian 

The “Paleozoic” ecosystem consists of many “Periods.” Much Paleozoic 


a 



strata is marine in origin. A large amount of the sea life characterized 


1 

Pennsylvanian 

by this ecosystem is now extinct or thought to be extinct. The trilobites 


e 



that especially characterize the “Cambrian” comprise one obvious 


o 

Mississippian 

example. All these life-forms were created during Creation 


z 



Week, but some forms dominated the early earth and later died out 


o 

Devonian 

or greatly diminished in the ecosystem as the food chain matured. 





Biblically,this is the result of life heeding God’s command to “fill 


c 


Silnrian 

the earth.” In the pre-Flood earth as the various ecosystems changed 
due to geologic events, pressure from surrounding ecosystems, and 



Ordovieian 

changes within the Genesis “kinds,” etc., the eeologie successions were 





preserved in the geologic record and interpreted as immense time periods 



Cambrian 

by early geologists using uniformitarian theory. 


Precambrian Eon 

Life-forms are relatively few and “simple” (algae, fungi, worms, etc.). 





Probably represents Creation Week/earliest post-Creation/Curse events. 


The CCC model proposes that the various geologie “Periods” are, in reality, different and geographieally limited eeosystems with 
eharaeteristie forms of life. Eeosystems with these eharaeteristie life-forms were all present at the eompletion of Creation Week. The 
extent of eaeh eharaeteristie eeosystem (“Period”) must be determined by the geologie reeord. Through time, flora and fauna mi¬ 
grate, expand or diminish, ehange to new varieties within the restrieted “kinds,” and, in general, tend to expand the eapaeity of eaeh 
loeal food ehain. This eeologie sueeession through time as geologie events preserved them in the time frames of Creation Week, pre- 
Flood Curse events, the Flood, and post-Flood happenings were wrongly interpreted by Darwin and others as evidenee for the Theory 
of Evolution. 
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resulted from the intensified Curse during the pre- 
Flood earth, the GFE, and post-Flood happenings, 

7. The fossil record has many time indicators such as 
footprints which can only rarely, at best, be placed 
into the GFE itself and most often represent pre- 
Elood or post-Elood geologic events, 

8 . According to the CCC model, three maior worldwide 
unconformities in the fossil record could be ex¬ 
pected: (a) the end of Creation Week, (b) the end of 
the pre-Elood world and the beginning of the GEE, 
and (c) the end of the GEE and the beginning of the 
post-Elood world. Between the (a) and (b) local un¬ 
conformities may also be found in the abundant, pre- 
Elood fossiliferous record, 

9. The pre-Elood/GEE or GEE/post-Elood breaks can¬ 
not be expected at the same geologic “Period” world¬ 
wide and must be determined in each area through 
research. 

Lack of proper understanding of the pre-Elood world is 
making location and/or recognition of the GEE within the 
stratigraphic record controversial with current Elood mod¬ 
els. The CCC model is presented in hopes of finding a 
more accurate interpretation of the geologic record 
through incorporating a different Scriptural understand¬ 
ing of the nature of the pre-Elood world. 

Quantity and Placement of Life 
on Newly Created Earth 

By the end of the Sixth Day, God had prepared the earth as 
a fit place for life. Klotz (1970, pp. 489-498; 1985, pp. 
193-205) has nicely summarized how the solar system, the 
earth and its flora and fauna are all arranged in a way to 
make the earth extremely suitable for life. 

To Adam and Eve God said: “Be fruitful and increase in 
number; fill the earth and subdue it” (Genesis 1:28a NIV). 
Although He could have. Scripture reveals that God did 
not immediately create a world full of people. He reveals 
creation of one male directly from the dust of the earth 
(Genesis 2:7) and then one female directly from one of 
Adam’s ribs (Genesis 2:21-23). Human habitation was 
centralized in the beginning and only spread as population 
increased and opportunity arose. Geologically, this means 
that human presence within the fossil record at any geo¬ 
graphic location should not be expected unless there had 
been time and opportunity for human migration and the 
ecosystem would be one that could support human life. In 
addition, the longer life span for pre-Elood peoples would 
tend to delay the appearance of human fossils/artifacts in 
the fossil record. 

Life forms other than Man were also created in limited 
numbers. They also needed time to increase in number 


before other areas of the earth felt their presence. Notice 
specifically how the creation of sea creatures and birds is 
described: “Be fruitful and increase in number and fill the 
water in the seas, and let the birds increase on the earth” 
(Genesis 1:23 NIV). 

God’s blessing on them, later repeated in His directive 
to humans, implies these creatures were restricted in num¬ 
ber and location and required time to fill their ecological 
niches. In addition, life forms can expand into other areas 
only when the ecosystem of the other areas can support 
them with proper food and environment. This principle, 
incorporating hundreds of years of pre-Elood time and 
geologic events and resultant changing ecosystems, is fun¬ 
damental to an understanding of the GGG geologic 
model. 

While a restricted creation is not specifically men¬ 
tioned in the Scriptures of land animals, we know by obser¬ 
vation today—long after the redistribution of the animals 
after the Elood—that few animals actually have universal 
distribution. Klotz (1985, p. 135) speaks of six present-day 
areas of geographical distribution of plants and animals 
and mentions that “except for the earthworm and the ant, 
there are no plants or animals which are approximately 
universal in their distribution over the globe.” While a few 
other examples might be cited, such contemporary obser¬ 
vations indicate biozonation should be a norm since Gre- 
ation Week. Biozonation is commonly accepted as part of 
the current Elood model (Morris, 1974, p. 117.) 

These built-in ranges of habitats result in limited mix¬ 
tures of flora and fauna in each environment or ecological 
niche. These restricted habitats play important roles in de¬ 
termining what life forms are available for preservation as 
fossils in each area at any given time. 

Eden and Its Garden 

Scripture provides some details regarding placement of 
Adam and Eve on the newly created earth. Genesis 2:8-9a 
informs us: 

Now the LORD God had planted a garden in the 
east, in Eden; and there He put the man He had 
formed. And the LORD God made all kinds of trees 
grow out of the ground —trees that were pleasing to 
the eye and good for food (NIV). 

Adam and Eve were placed in a garden with trees that 
furnished them food. The trees producing fruit “good for 
food” for humans are classified as angiosperms and are the 
characteristic flora of “Genozoic” strata. Also, angiosperms 
“supply nearly all the plant food for the mammals that now 
dominate all other life upon the earth” (Dunbar, 1960, pp. 
333, 336). Here is clear Scriptural evidence that at least 
this small portion of the newly created earth was “Geno- 
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zoic” in its ecosystem/environment. This would demand 
some “Cenozoic” strata dating from pre-Flood and/or GFE 
times. 

Where the Garden of Eden was located in reference to 
our modern-day political boundaries is unknown and open 
for research. The issue of Eden’s extent and location of its 
Garden is critical and needs to be thoroughly researched. 
Its location provides a guideline of where to expect (or not 
expect, as the case may be) to find the earliest human re¬ 
mains in the fossil record. If the Garden had been pre¬ 
served in the early fossil record, the GGG model predicts 
that Eden’s location would be found on top of basement 
“Precambrian” strata and contain “Genozoic” life forms, 
since clearly Eden is described as having plants and ani¬ 
mals consistent with “Genozoic” types. 

We do not know from Scripture the exact geographic 
extent of “Eden,” but the GGG model assumes this “Geno¬ 
zoic” (angiosperm/mammal) land ecosystem was origi¬ 
nally quite limited in extent at Adam’s and Eve’s creation. 
The geologic record may later prove useful in making this 
determination. 

Only the area called “Eden” is assumed by the GGG 
model as having a “Genozoic” environment at the end of 
Greation Week. And as the characteristic flora and fauna 
associated with this ecosystem created for Man expanded 
in area, surrounding ecosystems became greatly affected. 
Eor example, as angiosperms invaded the dinosaur ecosys¬ 
tem (“Mesozoic”), great changes occurred, as we shall 
later explore. 

A basic postulate of the GGG model is that angio¬ 
sperms and mammals (associated with humans from the 
ending of Greation Week) became more widely distrib¬ 
uted as time passed in the pre-Elood world and human 
population increased and demanded a larger living area. 
Biozones expanded or contracted during pre-Elood time 
as environments changed due to geologic events, ecosys¬ 
tems matured, or other important factors such as migra¬ 
tion. This point is crucial in evaluating the fossil record. 
And now we must examine some Scriptural reasons to ex¬ 
pect fossil evidence from the pre-Elood world. 

The “Very Good” Earth Beeomes Tainted 

Genesis One concludes with the announcement: “God saw 
all that He had made [the previous six days], and it was very 
good” (v. 31). God was well-pleased with His handiwork, 
and rightly so, but something was about to radically change. 

Adam and Eve were created in harmony with their 
Maker. Eurthermore, God saw to it that their every need 
was supplied. In spite of this, they yielded to the tempta¬ 
tions and lies of the serpent (Satan). Their sin resulted in 
a four-fold, broken relationship: 


The result [of sin] was a fall in four different areas. 
The relationship between God and man was now 
broken.... The relationship between man and his fel¬ 
low man was severed.... The bond between man and 
nature also was broken, with the ground producing 
thorns and thistles and the animal world no longer 
being benevolent (Genesis 3:17, 18). Man also be¬ 
came separated from himself... (McDowell and 
Steward, 1993, p. 69.) 

In the GGG model, we are principally interested in the 
effects of the Gurse on the broken relationship between 
humankind and the earth itself and its ecosystems. The 
first result of the Gurse is found in Genesis 3:17-19: 

To Adam He [God] said, “Because you listened to 
your wife and ate from the tree about which I com¬ 
manded you, ‘You must not eat of it,’ cursed is the 
ground because of you; through painful toil you will 
eat of it all the days of your life. It will produce thorns 
and thistles for you...By the sweat of your brow you 
will eat your food until you return to the ground, 
since from it you were taken; for dust you are and to 
dust you will return” (NIV). 

Mankind’s certain return to the dust is only one aspect 
of sin. One of the major emphasis of the Genesis Gurse is 
on the ground, the earth itself Sin breaks mankind’s har¬ 
monious relationship with the earth and its creatures. 
Ecology and geology immediately become linked to the 
Gurse. The pre-Elood world became an unpleasant dwell¬ 
ing place. The Gurse made it a very different world from 
the “very good” one pronounced earlier at the conclusion 
of Greation Week. 

The Curse Intensifies 

Later, when Gain killed his brother. Scripture reveals that 
the effect of the Gurse would intensify: 

Now you are under a curse and driven from the 
ground, which opened its mouth to receive your 
brother’s blood from your hand. When you work the 
ground, it will no longer yield its crops for you. You 
will be a restless wanderer on the earth (Genesis 4: 
10-12 NIV). 

The Gurse intensified: growing crops now became 
more difficult. Apparently, after Gain’s sin, wandering and 
gathering became the norm for satisfying humankind’s 
need for food. Something drastic seems to have happened 
to the pre-Elood earth’s ecosystem. Paradise was truly lost. 
God spared Gain’s life, but the earth itself provided the 
curse by driving Gain from the ground. Even in modern 
times, various events such as volcanism can disrupt food 
production and produce harsh environments (White and 
Humphreys, 1994). The GGG model postulates that the 
pre-Elood world was filled with many such disasters. 
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Direct Divine Government 

Cain grew very anxious thinking that a relative would kill 
him in revenge. God’s response to Cain’s concern holds an 
important Biblical principle about the pre-Flood world. 
When Adam and Eve sinned, God directly intervened and 
punished them. Later, when Cain killed Abel, God per¬ 
sonally delivered the penalty. And when Cain worried that 
one of his relatives would take matters into his own hands, 
God’s response is very revealing; “Not so, if anyone kills 
Cain, he will suffer vengeance [from Me] seven times 
over” (Genesis 4:15 NIV). 

God not only personally meted out the punishment, 
but the punishment intensified as sin piled upon sin. And 
the punishment was directed at the earth itself. There is no 
mention of God using capital punishment prior to the 
Flood event. People seemed to automatically understand 
that God personally took revenge for sin by increasing the 
penalty (the Curse) on the earth. This seems understood 
by Lamech, because when he killed a man, he states: “If 
Cain is avenged seven times, then Lamech seventy-seven 
times” (Genesis 4:24 NIV). 

Men prided themselves at fighting God and boasting 
about their evil deeds! In this regard, see Eusebius (1923, 
pp. 21-23.) In the long time span between creation and 
the GFE (at least 1656 years). Scripture tells us: “Now the 
earth was corrupt in God’s sight and was full of violence. 
God saw how corrupt the earth had become, for all the 
people [“flesh”] on earth had corrupted their ways” (Gene¬ 
sis 6:11-12). It was a world of terror, violent people, and vi¬ 
olent ecological disasters from the hand of God, ending in 
total human destruction at the GFE except for those in the 
Ark. Neither is there mention in the pre-Flood world of hu¬ 
man government inflicting the penalty for civil crimes. 
That was yet to be authorized by God. 

A Change of Government 

As the few survivors from the Ark were about to venture out 
into the post-Flood earth, for the first time the Lord insti¬ 
tutes human government for purposes of punishing crime: 

And for your lifeblood I [God] will surely demand 
an accounting. I will demand an accounting from ev¬ 
ery animal. And from each man, too, I will demand 
an accounting for the life of his fellow man. Whoever 
sheds the blood of man, by man shall his blood be 
shed; for in the image of God has God made man 
(Genesis 9:5-6 NIV). 

This is the beginning of civil government empowered 
by God to keep the peace among peoples. St. Paul says in 
Romans 13:1-5: 

Everyone must submit himself to the governing 
authorities, for there is no authority except that 


which God has established [apparently referring 
back to Genesis 9:5-6, the beginning of nations].... 
For he is God’s servant to do you good. But if you do 
wrong, be afraid, for he does not bear the sword for 
nothing. He is God’s servant, and agent of wrath to 
bring punishment on the wrongdoer (NIV). 

While civil governments (city states) may have existed 
without God’s sanction prior to the Flood, they are only 
mentioned as a God-given, post-Flood development (Gen¬ 
esis 10). Hence, there is a Scriptural reason to suppose that 
God’s pre-Flood punishments were much more severe in 
their ecological and geological extent than after He insti¬ 
tuted human government in the immediate post-Flood 
world to melt out punishments for civil wrongs. 

Easing of the Curse 

At Noah’s birth, his father, Lamech, foretold the lessening 
of this Gurse: 

Lamech... said, “He [Noah] will comfort us in the 
labor and painful toil of our hands caused by the 
ground the LORD has cursed” (Genesis 5:28-29 
NIV). 

Lamech gives us a glimpse of the severity of the Gurse 
in his day and the prophecy that the Gurse would be eased 
in Noah’s time. That it was eased is verified in the Noahic 
Govenant immediately after the Flood: 

Then Noah built an altar to the LORD and...sac¬ 
rificed burnt offerings on it. The LORD ...said in His 
heart: ‘Never again will I curse the ground because of 
man, even though every inclination of his heart is 
evil from childhood. And never again will I destroy 
all living creatures, as I have done. As long as the 
earth endures, seed time and harvest, cold and heat, 
summer and winter, day and night will never cease 
(Genesis 8:20-22 NIV). 

After the GFE, God lessened the intensity of Gurse 
upon the ground. In Revelation 22:3 we are told the Gurse 
will only be totally rescinded at the establishment of the fu¬ 
ture new heavens and new earth. But for now, God has 
promised that never again will the total ecosystem of the 
earth (even the seasons) be disrupted as they had been. 
The diminished Gurse today still involves local floods, vol¬ 
canic activity, famines, tornadoes, earthquakes, etc. This 
present-day condition strongly implies much more intense 
geologic and ecologic activities on the ground-cursed, pre- 
Flood world. The present cannot therefore be considered 
the key to the past regarding geological rates. 

God’s Noahic covenant in Genesis Eight and Nine ap¬ 
plies to all humanity until the end of time. It will only be 
revoked in a major way at the very end of time because 
“...the earth is defiled by its people [who have]...broken the 
everlasting [Noahic] covenant. Therefore a curse con- 
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sumes the earth.... ” (Isaiah 24:5-6, see also especially 
verses 1-6,16-23 NIV). This next universal destruction will 
end with universal fire on the Earth (II Peter 3:10-13). 

The GEE was the culmination of the intensifying 
Curse on the pre-Elood world. The universal Elood be¬ 
came a geologic benchmark in the ancient world. How¬ 
ever, the GEE was not the first catastrophic event recorded 
in the fossiliferous record. Evidence for the Elood will vary 
locally, according to the CCC model, depending upon the 
ecosystem (“Period”) present at each locality at the time of 
the GEE. 

An Exceptional Time 

The implication for the CCC model is clear. It postulates 
that the pre-Elood world was a time of exceptional Divine 
interventions upon the earth. Even in post-Elood times, 
when God takes a strong hand to show His displeasure over 
sin, floods, earthquakes, volcanic eruptions, plagues, etc. 
are cited in Scripture. The fiery destruction of Sodom and 
Gomorrah, the ecological events of the Exodus, the turn¬ 
ing back of the sundial and Joshua’s long day are merely 
some examples of recorded post-Elood Divine actions. 

It is also critical to notice that when God dealt with an¬ 
cient Israel as a theocracy. He stressed that punishment on 
the Covenant people would be given with increasing in¬ 
tensity: “But if you will not listen to me and carry out all 
these commands...! will punish you for your sins seven 
times over.... ” (Leviticus 26:14,18,21,24,28 NIV). The fi¬ 
nal result of this increasing intensity would be a land 
wasted “...so that your enemies who live there will be ap¬ 
palled” (Leviticus 26:32 NIV). This increasing degree of 
punishment in order to bring them to repentance seems 
indicative of how the Lord has acted in history towards sin. 
The account of the pre-Elood world is brief in Scripture, 
but Divine activity appears to have been even more force¬ 
ful in the pre-Elood world before God sanctioned human 
government to act on His behalf in dealing out punish¬ 
ments. 

Strata from all geologic “Periods” have evidence of time 
indicators such as changing environments/ecosystems, 
footprints, nests, in situ growth, rain prints, trace fossils, fos¬ 
sil soils, etc. Young-earth creationists often acknowledge 
— in varying degrees —such time indicators in the post- 
Elood world. The GGG model allows ample reason to rec¬ 
ognize them in the pre-Elood world as well. 

Other Geologic Implications 

The question of geologic succession and strata correlation 
becomes easier to understand when the GGG model is ap¬ 
plied. Not only is the earth viewed as very biozoned at the 


time immediately after Greation, but the intensifying ef¬ 
fects of the Gurse over hundred of years of pre-Elood time 
provided ample reasons for systematic fossil and strata 
development. It is significant that evolutionary geologists 
recognize how geologic fossil succession closely resembles 
ecologic succession today: 

At the present time, plant and animal succession 
occurs whenever newly vacated territory becomes 
available. Such opportunities arise after forest fires 
and the draining of swamps, and following the retreat 
of glaciers, and other similar natural events. In the 
dim geologic past, however, no outside reservoir of 
life existed, and not all the space and energy re¬ 
sources could be utilized immediately because noth¬ 
ing had yet evolved to utilize them. At one time, for 
example, the lands were barren of vegetation; many 
geologic ages ran their course before plants evolved 
that could live on dry land. The gradual and lengthy 
process whereby the energy sources of our planet were 
utilized successively by plants and animals is called 
geological succession. It differs in no fundamental way 
from the ecological succession that occurs today when 
a new environment appears, except that it requires 
much more time (Stokes, 1966, p. 370, emphasis 
mine). 

The GGG model removes the immense time assump¬ 
tions and views fossil, geologic succession as evidence of 
sequential environmental/ecosystem changes since Gre¬ 
ation. Many of these changes seemed to be related to the 
cursed, pre-Elood earth. And, contrary to the evolutionary 
assumptions, life was readily available to move into adja¬ 
cent disrupted ecosystems. Even in evolutionary thinking, 
migration has long been credited for the sudden and enig¬ 
matic fossil appearance of the angiosperms in the “Greta- 
ceous” (Steam et ah, 1979, p. 339). 

Migration has also long been suggested as an explana¬ 
tion to the sudden appearance of the larger mammals in 
the strata directly above the last of the dinosaurs fossils(Le 
Gonte, 1905,pp. 541-542). Onlyafew small mammals are 
known to have existed in the dinosaur ecosystems (inter¬ 
preted as “Periods” according to ancient earth geology). 
But this is exactly what the GGG and other creation mod¬ 
els would expect since the larger mammals and the large 
reptiles lived in two distinct ecosystems and were unable to 
exist together. After the demise of the dinosaurs in each 
area, the existing larger mammals from surrounding “Ge- 
nozoic” ecosystems could, and did, safely migrate into the 
vacated ecological niche left by the dinosaurs. 

Eurthermore, it is important to understand that the di¬ 
nosaurs are believed to have existed in limited coastal envi¬ 
ronments/ecosystems around the world: 

The duckbills [dinosaurs] appeared in the late 
Gretaceous.... In whatever part of the globe they 
were, they lived on the coastal plains of one sea or an- 
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other. (As did all the dinosaurs.) We don’t know 
whether they, or any other dinosaurs, also lived in in¬ 
land areas, because there are no geological forma¬ 
tions that preserve inland habitats from the 
dinosaurs’ time (Horner, 1990, p. 72, see also p. 196). 

Here is the strongest of indications that the dinosaurs in¬ 
habited only a narrow ecological niche worldwide. And 
equally important is the faulty conclusion that “no geologi¬ 
cal formations...preserve inland habitats from the dino¬ 
saurs’ time.” This is made on the basis that geologic 
“Periods” are distinct in time. In the CCC model, habitats 
other than coastal plain environments would also be form¬ 
ing geologic records simultaneously with the “Mesozoic” 
coastal plains. The evolutionist would miss their signifi¬ 
cance. These inland geological formations would be as¬ 
sumed by the evolutionist to be of another time. 

The dramatic change to angiosperm vegetation in the 
dinosaur environment (from “Triassic and Jurassic” to 
“Cretaceous”) may have greatly contributed to the doom 
of the famous reptiles while at the same time preparing the 
way for the migration of larger mammals (and man) into 
those areas. The diet of almost all of the dinosaurs is not 
thought to have included angiosperms (Stokes, 1966, p. 
263). 

The significance of this change in food supply in the 
“Cretaceous” becomes more evident when factoring out 
immense ages and having ecosystems change in the much 
shorter time-span in the turbulent, pre-Flood world. The 
CCC model’s interpretation of the fossil record indicates 
that many types of dinosaurs may have become extinct 
even before the commencement of the CFE due to a 
change in the food supply. 

Correlation by Fossils 

Most areas on the earth have only certain geologic “Pe¬ 
riods” represented. The total geologic record is pieced to¬ 
gether in an evolutionary scheme from around the world 
using the known principles of superpositional stratigraphy, 
biostratigraphy, and radiometric dates. Years ago, Henbest 
(1952, p. 305) summarized the situation; 

To reconstruct the history of epochs and periods 
requires the assembling of records from every 
known province of the world and connecting them 
in the proper time sequence. This process not only 
calls into play every known device of age determina¬ 
tion and correlation and cross-checks, but involves 
the handling of enormous quantities of compli¬ 
cated data whose quality runs the entire gamut of 
conjecture, speculation, and well-reasoned induc¬ 
tion. 

Traditional Flood geology has tended to reject the idea 
of correlation by fossils. Conversely, conventional, evolu¬ 


tionary geology thrives on it. The CCC model proposes 
there is a “seed” of truth buried deep within the conven¬ 
tional thinking. But the plant that grows out of it looks nei¬ 
ther like the conventional model nor the traditional Flood 
model. The evolutionary-ancient earth theory allows too 
much time. The Flood model by placing most of the 
fossiliferous strata into the one-year CFE does not allow 
enough time. 

Evolutionary geologists today acknowledge that more 
and more catastrophic happenings have been recorded in 
the strata. Nevertheless, their demand of an ancient age for 
the earth continues unabated (Ager, 1981; Huggett, 1989; 
Donovan, 1989; Berggren and Van Couvering, 1984; Har¬ 
ris, 1990). The conventional solution is to account for 
most of geologic time in the “nothingness” of bedding 
planes and erosion surfaces. Conversely, the traditional 
Flood model has difficulty pinpointing the Flood’s strati¬ 
graphic location. Some of this is due to the recognition 
that strata “time indicators” are difficult to fit into a one- 
year catastrophic Deluge. Also creationist geologist 
Snelling (1995, p. 162) graphically pointed out his belief 
that creationists have not adequately explained the reason 
for the general, orderly succession of fossils. 

Homotaxis and Synchronism 

None other than the “bulldog” of Darwin, Thomas Henry 
Huxley, an early champion of the theory of Evolution, 
raised the fur on every respectable geologist when he ques¬ 
tioned how correlation by fossils was being handled. As re¬ 
lated by Woodford (1963, p. 75); 

The presence of successive and dissimilar fossil 
faunas in the stratified rocks of northwestern Eu¬ 
rope was demonstrated by William Smith and his 
contemporaries as early as 1815. Some forty-five 
years later, Darwin convinced the scientific com¬ 
munity that evolution of stratigraphically lower fau¬ 
nas into higher ones is more probable than 
alternating creations and extinctions. Soon after the 
“Origin of Species” appeared, however, Thomas 
Henry Huxley (1862, 1870) challenged the assump¬ 
tions, already well established in his time, that two 
widely separated sedimentary rock masses contain¬ 
ing closely similar faunas or floras must have been 
deposited at the same time. He asked for a sharp dis¬ 
tinction between homotaxis (identical or similar 
succession of faunas or floras) and the kind of corre¬ 
lation that implies synchronism (identical age for 
each correlated faunal or floral pair). Huxley (1862, 
p. xlvi) asserted that ‘a Devonian fauna and flora in 
the British Islands may have been contemporane¬ 
ous with Silurian life in North America, and with a 
Carboniferous fauna and flora in Africa.’ 
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This shocked the evolutionary world coming from the 
mouth of Huxley and is still considered the height of geo¬ 
logic heresy over 130 years later. Huxley’s geologic “her¬ 
esy” had hit too close to home. The reader is encouraged to 
read what Huxley (1898, pp. 272-304, 340-388) said in ad¬ 
dresses before the august bodies of the Geological Society 
(1862) and the Meeting of the British Association for the 
Advancement of Science (1870). 

This danger of confusing homotaxis and synchronism 
(Huxley’s terms) is at the root of the correlation problem. 
Creationists need to keep their eyes open to a potential vast 
pre-Flood application, as well as post-Flood events. Geo¬ 
logic literature is full of concern regarding the effect of mi¬ 
gration on correlation. True, this concern is often 
dismissed by evolutionists because of the old-earth belief. 
It is assumed that millions of years are available for flora 
and fauna to become widespread within each envisioned 
“Period,” thus largely negating migration correlation con¬ 
cerns. Allan, for example, rejected Huxley’s “bomb-shell” 
because “...geological chronology [has shown] the rate of 
dispersal of marine organisms may safely be ne¬ 
glected...,”(1948, p. 2). Nevertheless, Allan acknowledged 
the “fundamental assumption” of “geological contempor¬ 
aneity is the same as chronological synchrony...is current 
today, it is still a ‘constant source of gratuitous specula¬ 
tions, and it is still logically unsound” (1948, p. 2). Allan 
saw the need for paleoecological studies in geology. Paleo- 
ecologic studies have indeed become standard in geologic 
research since then. 

The traditional Price Flood model overlooks the impor¬ 
tance of paleoecological and geological changes over time 
or of migration because of its focus on the one-year De¬ 
luge. The GGG model uses ecological changes and migra¬ 
tion as positive factors in evaluating both pre-Flood and 
post-Flood times. It is through such studies that strati¬ 
graphic boundaries for the GFE can eventually be better 
determined for each region on the earth. 

Microevolutionary changes (those limited changes 
which occur within the created Genesis “kinds”) are often 
the basis for strata correlation. In the GGG model the geo¬ 
logic activities of particularly the pre-Flood times (and to a 
lesser degree, the post-Flood times) allow opportunity for 
development of local stratigraphic sequences as “kinds” re¬ 
produce new varieties, die out, migrate, and ecosystems 
change. Floras and faunas within their respective ecosys¬ 
tems would be expected to diversify. Later they could mi¬ 
grate to surrounding ecosystems when the food web 
expanded and could now support them. 

Furthermore, since ecological succession follows 
certain set patterns, we would expect worldwide similar 
patterns being detected. Ecological succession in each lo¬ 
cality allowed the evolutionist’s rationale for fossil correla¬ 
tion over great distances 


Tracks and Nests 

Various strata worldwide clearly show evidences of time 
passing. For example, it is now known that strata from the 
dinosaur ecosystem (“Mesozoic”) are replete with billions 
upon billions of dinosaur footprints found in distinct 
paleoenvironments, in multiple track layers on top of each 
other in many areas of the world (Lockley, 1991, p. 125). 
Layers of tracks may extend over thousands of square 
miles, yet follow definite paths around paleo-lakes or 
epeiric seashore environments (Lockley, 1991, pp. 83- 
138). Dinosaur nests are also increasingly found. Inge¬ 
nious explanations not withstanding, a satisfactory answer 
has not been found in traditional Price Flood geology on 
how such multiple layers of tracks and nests could have 
been preserved during the GFE or post-Flood events. 
Flood geologists have attempted to place such time indica¬ 
tors in the GFE (at all stages, you name it!) or in the post- 
Flood world (CRSQ, 1996, pages 231-239; See also the 
special issue of Creation Ex Nihilo Technical Journal, vol¬ 
ume 10 [Part 1], 1996). 

The GGG model would place the North American 
“Mesozoic” strata with its dinosaur fossils, tracks, nests, etc. 
as pre-Flood. It is rightfully noted that a “mighty erosive 
event” has left the strata containing the dinosaur nests and 
remains as only “erosional remnants” (Oard, 1996, p. 238). 
The GGG model would interpret the large, regional ero¬ 
sion as the continental evidence of the GFE. (Deposition 
is probably off the continent—see Figure 1 for what large 
floods in post-Flood times have done in this regard.) When 
dinosaur tracks and nests are seen as preserved from pre- 
Flood events, the whole question is more simply under¬ 
stood. The overall nature of the tracks and nests display a 
time element fundamentally foreign to the one-year Flood 
event. Furthermore, placing vast amounts of strata with di¬ 
nosaur tracks, nests, etc. as post-Flood creates unrealistic 
geological implications for a world in which the Curse is 
specifically said by the Scriptures as lessened. 


The GFE and Stratigraphy 

At Adam’s creation we should also expect to find strata pres¬ 
ent that had been formed during Greation Week. It should 
never be overlooked that much happened geologically dur¬ 
ing Greation Week before Adam’s creation. Such Greation 
Week created strata later provided raw material for geologic 
events associated with the Gurse on the earth. Although the 
Flood violently affected the land, the GGG model predicts 
that much pre-Flood strata survived the GFE. 

We should expect the GFE to record, as a minimum, 
great erosion (and probably often offshore deposition) 
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Figure 1. Palouse Falls in Southeastern Washington State is a minute re¬ 
minder of post-Flood “lee Age” floods that severely eroded out thousands of 
square miles of basalt and loess (thought to be wind deposits). It has been esti¬ 
mated that waters “raged 100 feet above land shown here” at Palouse Falls 
(Parfit, 1995, p. 58). The waters from Glaeial Lake Missoula in western 
Montana eontained the equivalent of the eombined total of present-day Lakes 
Erie and Ontario. When the aneient iee dam was breaehed, the waters poured 
in a few days aeross parts of eastern Washington and down the eourse of the Co¬ 
lumbia River westward into the Portland Basin “...and boomed out to sea” 
(Parfit, 1995, p. 58) leaving some deposits along the way. Although large in 
eomparison to modern-day floods, the event was small in eomparison to the 
Genesis Flood and shows we might expeet the GFE to leave grand erosional ev- 
idenee in many areas. 


brought about by 40 days and nights of rain that created 
huge runoffs on the land areas. In contrast to the rapid wa¬ 
ter rising at the beginning of the Flood, Scripture noted 
how gradually the Floodwaters recessed. Other GFE geo¬ 
logic evidences would include volcanic activity, additional 
plate movements (the CCC model assumes periodic rapid 
plate movement at various times throughout the pre-Flood 
world as well as the GFE itself), etc. Eorty days and nights 
of rain may have doomed most humans and land creatures 
to death by drowning and decay in the Eloodwaters with¬ 
out continental burial, and hence the apparent lack of 
Elood-related fossils. 

Research will have to show how widespread the “Eden” 
ecosystem (“Cenozoic”) had become by the GEE. Was it 
already worldwide? The Cenozoic landscape is now nearly 
universal on the earth with small exceptions. 

Remnants of “earlier” ecosystems (i.e., Paleozoic and 
Mesozoic) still exist on the earth today. The most recent 
finding of such a remnant is the Wollemi pine —previ¬ 
ously thought by scientists to be extinct for 150 million 
years —in an isolated 1.2 acre grove in a rain forest preserve 
125 miles from Sydney (Anderson, 1994, p. 5). Here is a 
tiny “Mesozoic” plant ecosystem (it has been labeled the 


“Jurassic Bark”) in modern-day Austra¬ 
lia. It appears to have re-established it¬ 
self in a limited way after the Elood. 

Much of the world at the time 
shortly after man’s creation appears to 
have been something other than “Ce¬ 
nozoic” (mammals/ angiosperms) 
since large areas of the world have 
“Paleozoic” or “Mesozoic” strata di¬ 
rectly on top of basement Precam- 
brian. It is hoped that further research 
will refine this CCC model and in the 
process supply young-earth 
creationists with a better interpreta¬ 
tion of the world’s geologic record. 
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Submarine Volcanism 

Part I — Subaqueous Basalt Eruptions and Lava Flows 

Carl R. Froede Jr.* 


Abstract 


For many years significant differences were thought 
to exist in the form of basaltic lavas generated in 
subaerial and subaqueous environments. Only with 
the advent of modern oceanography and marine 
geology toward the middle the 20*^ century have 
uniformitarian geologists begun to understand the 
significance of subaqueous volcanic settings. Young- 
earth creationists have generally been unaware that 
high-volume lava flows and explosive-erupted ba¬ 


saltic volcanic rocks extruded in a subaqueous set¬ 
ting are practically identical to those formed in a 
subaerial environment. This knowledge opens new 
possibilities within the young-earth Flood frame¬ 
work in the interpretation of basaltic volcanic strata 
found in the terrestrial stratigraphic record. While 
not all continental-based basaltic strata originated in 
a underwater setting, a more careful examination is 
now warranted. 


Introduction 

Basalt is identified as a dark-colored extrusive igneous 
rock, composed of calcium plagioclase and pyroxene. It 
contains little to no silica, and high levels of magnesium 
and iron. It is the most common volcanic rock on the earth 
occurring across the continents and flooring the world’s 
oceanic basins. Differences were once thought to exist be¬ 
tween subaerial and subaqueous basaltic lava in both erup¬ 
tive style and resulting morphology. Until recently, little 
has been known of its subaqueous eruptive style or em¬ 
placement conditions due to its remote location from di¬ 
rect human observation (Cashman and Fiske, 1991; 
Griffiths and Fink, 1992a; Tazieff, 1972; Walker, 1992). 
Modern scientific knowledge of the processes by which ba¬ 
saltic lava erupts and behaves in an underwater setting has 
increased considerably within the past 45 years (Menard, 
1964; Williams and McBirney, 1979). Only since the ad¬ 
vent of deep-sea exploration, using the deep-sea submers¬ 
ible, has man finally been able to examine first-hand the 
processes and products of various subaqueous volcanic en¬ 
vironments (Ballard, Bryan, Heirtzler, Keller, Moore, van 
Andel, 1975; Lonsdale and Batiza, 1980; Renard, 
Hekinian, Francheteau, Ballard and Backer, 1985; Smith 
and Batiza, 1989). Other important deep-sea volcanism re¬ 
search tools used are geophysics and side-scan sonar cou¬ 
pled with dredged rock samples for characterization and 
confirmation (Batiza, Fornari, Vanko, and Lonsdale, 
1984; Lipman, Clague, Moore, and Holcomb, 1989). Re¬ 
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search continues into how basaltic lava erupts and behaves 
subaqueously. 

Historically, continental silicic volcanism (e.g., non-ba- 
saltic) is typically viewed by uniformitarians as having oc¬ 
curred within a subaerial setting. The models used to study 
volcanic strata are compared to modern subaerial volcanic 
eruptions such as have occurred at Mount St. Helens, 
Mount Pinatubo, and El Ghichon. Similarly, finding ba¬ 
saltic lava flows on the continents also typically invokes a 
subaerial setting (Ragland and Rogers, 1984). For exam¬ 
ple, the majority of the Golumbia River Basalt Group flows 
are interpreted by most uniformitarians as having occurred 
over the course of millions of years within a subaerial set¬ 
ting (Hooper, 1982, 1997; Reidel and Hooper, 1989), and 
basalt lava flows in Big Bend National Park are also be¬ 
lieved to have been erupted and emplaced in this same 
manner (Maxwell, 1968; Maxwell, Lonsdale, Hazzard, 
and Wilson, 1967). 

Within both types of historic volcanic settings (i.e., 
subaerial and subaqueous) young-earth creationists do not 
have the same liberties with regard to time and energy as 
do the uniformitarians. We generally regard the majority 
of the Earth’s stratigraphic record as having formed during 
the global Flood of Genesis (Froede, 1995, 1998a; Froede 
and Reed, 1999; Reed and Froede, 1997; Reed, Froede, 
and Bennett, 1996). One can immediately note the impos¬ 
sibility of young-earth creationists invoking the same mil¬ 
lions of years of continental subaerial volcanism as do the 
uniformitarians within their model of Earth history. We 
must look for other means in which to explain and define 
Earth history within our Biblical framework. Submarine 
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volcanism is both a relevant and important component of 
our model. 

Subaerial to Subaqueous Basaltie 
Lava Flows and Produets 

For many years geologists have known of changes in basalt 
lava morphology as it flowed from the subaerial environ¬ 
ment into the subaqueous. This change is expressed by the 
formation of hyaloclastites, vitric breccia, and where flow 
is sufficient to continue underwater, basalt pillows (Fumes 
and Sturt, 1976; Jones and Nelson, 1970). In many in¬ 
stances this interaction with water is violent and results in 
four primary processes that generate volcaniclastic materi¬ 
als (Kokelaar, 1986): 

...(1) magmatic explosivity, including accelerated 
extrusion resulting from rapid vesiculation; (2) ex¬ 
plosive expansion and collapse of steam formed at 
magma-water contact surfaces... (3) steam explosivity 
resulting from enclosure of water in magma, or en¬ 
trapment of water close to magma... (4) cooling-con- 
traction granulation. These processes commonly 
occur together, and many enhance one another. 

Where water is involved in terrestrial eruptions the re¬ 
sulting violent volcanic products differ slightly from those 
produced under subaqueous eruptions (Kokelaar, 1986; 
Ricketts, Ware, and Donaldson, 1982). 

Basaltic eruptions which occur in relatively shallow wa¬ 
ter form hyalotuffs (Cousineau, 1994; Dimroth, 
Cousineau, Leduc, and Sanschagrin, 1978), and 
hyaloclastites (Honnorez and Kirst, 1975). The welding of 
erupted volcanic fragments is thought to more likely occur 
in a submarine rather than subaerial setting because dis¬ 
persal is less rapid and fragments can be convectively 
reentrained while still hot, even though they have been 
quenched (Gill, etak, 1990; Orton, 1996). 

Where violent subaqueous reactions with water do not 
occur hyaloclastite formation is minimized and basaltic 
lava typically flows along the submerged sloped surface 
(Moore, Phillips, Grigg, Peterson, and Swanson, 1973). 
Eventually these underwater flows terminate and the re¬ 
sulting exposed basalt surfaces are subject to both chemi¬ 
cal and mechanical weathering. 

Subaqueous Basaltic Lava Flow Pillows 

Probably the most common form of basalt erupted under¬ 
water occurs in the form of pillows (Figure 1). These fea¬ 
tures occur where the rate of effusion is considered to be of 
low volume. Underwater photography of an ongoing basalt 
lava flow reveals a lava tube which lengthens as it flows un- 



Figure 1. A block of basalt lava in pillow form taken from 
Copper Chief mine in Arizona. This basalt is associated 
with hydrothermal-prodnced mineral deposits and 
likely reflects events and processes associated with the 
Flood (See Froede, Howe, Reed, and Meyer, 1998). 
Jerome State Historie Park Mnsenm. 

til it finally appears to run out of energy (see photographs 
in Moore, et ah, 1973; Moore, 1975). The final form of 
these basaltic lava flows are pillows. Formal studies of 
these structures have been undertaken by Lewis (1914), 
Moore et al. (1973), Moore (1975) and Ballard and Moore 
(1977) where they found that lava pillows formed by the 
spreading cracks on the surface of propagating, branching, 
and curving lava tubes. The identification of basalt lava 
pillows is considered a definitive indicator that the lava 
originally formed within a subaqueous environment. Ac¬ 
cording to Fisher (1984, p. 8) pillowed lava flows and 
hyaloclastites are: 

...prime evidence of subaqueous environments. In 
areas where fossils or other evidence (e.g., turbidites, 
carbonates, and facies associations such as shelf, 
slope or submarine fan) are absent, pillow lavas are 
commonly the only evidence of a subaqueous envi¬ 
ronment. 

Subaqueously erupted basaltic lava is not limited to the 
oceanic seafloor. Submarine eruptions and flows have also 
been documented on the continents having formed be¬ 
neath glaciers and lakes. The resulting lavas which occur 
within these unique settings have been studied to deter¬ 
mine if certain features in pillow lavas could be used as 
depth indicators (Jones, 1969). Some researchers have pro¬ 
posed that the multiple-rind structure in pillow lavas can 
serve as an indicator of shallow water eruption (Kawachi 
and Pringle, 1988). Basaltic magma chemistry is also be¬ 
lieved to constrain the dimensions of basaltic lava pillows 
extruded in shallow water (Fridleifsson, Fumes, and 
Atkins, 1982). Interestingly, these subglacial and 
sublacustrine extruded basalts exhibit morphological fea¬ 
tures comparable to those which form in the oceans. 
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Studies on pillow morphology have been undertaken 
over the past decades to determine what forces, processes, 
and components affect and alter their form. Yamagishi 
(1985) found a direct relationship between pillow form 
and lava flow direction. Walker (1992) investigated pillow 
size variation and found that pillows have linear dimen¬ 
sions five times greater in one direction as a function of the 
angle of slope. The relationship between ophiolite com¬ 
plexes and three styles of pillow lava has been investigated 
and reported from southern Chile (deWit and Stern, 
1978). They identified one type of pillow formed by non¬ 
explosive submarine effusion, another by magmatic intru¬ 
sion into a preexisting aquagene tuff which resulted in ex¬ 
plosive eruption, and the third pillow form occurred 
within dikes (p. 55). 

Unfortunately, many scientists are unaware of the fact 
that subaqueously extruded basalt lava flows can occur in 
forms other than just pillows. However, this information 
has only recently become widely known. 

Other Forms of Subaqueously 
Extruded Basalt 

Extruded submarine basalt flows are not limited to pillow 
form. Where basaltic lava has erupted underwater it de¬ 
rives its shape from many factors such as the rate of erup¬ 
tion, crystalline content of the melt, slope surface, and 
temperature. This results in basaltic lava morphology vari¬ 
ation from pillow lava to sheet flows to channel flows to 
brecciated blocks derived from the destruction of the indi¬ 
vidual pillow lobes (Carlisle, 1963; Cousineau and Dim- 
roth, 1982; Coldie, 1983; Hargreaves and Ayres, 1979; 
Jackson, 1980; Ricketts, Ware and Donaldson, 1982; 
Yamagishi, 1991a; 1991b). 


Interesting features such as basalt pillars (some up to 45 
feet high) form in the deep-sea where the top surface of a 
lava lake chills, only later to collapse due to the withdrawal 
of the subterranean molten lava (Ballard, Holcomb, and 
van Andel, 1979; Francheteau, Juteau, and Rangan, 1979; 
Cregg and Chadwick, 1996). These features reflect active 
magmatic activity. Extensive plumbing must be available 
in the subsurface to allow for the large volumes of lava to 
be extruded and later withdrawn to form lava pillars. 

Basaltic lava domes are considered unique features 
within the submarine environment. They are believed to 
be the product of low effusion temperature and rapid con¬ 
vective heat loss which directly affect the magma rheology 
and influence the final dome-like structure (Smellie, 
Millar, Rex, and Butterworth, 1998). These features are 
formed as basaltic lava is pulse-injected into the overlying 
mass of volcanic rock and hyaloclastites (McPhie, Doyle, 
and Allen, 1993). Basaltic lava dome-shaped seamounts 
are also believed to be common on the seafloor (Bridges, 
1995). 

Subaqueously extruded basaltic lava morphology varies 
considerably. In a recent paper, Kennish and Lutz (1998, 
p. 63) identified five different forms of submarine lava 
flows along mid-oceanic ridges: 1) Pillows, 2) lobates, 3) 
lineated sheets, 4) folded sheets, and 5) jumbled sheets. 
Their article is the most thorough review of subaqueous 
basaltic lava processes and features to date, and should be 
carefully reviewed when investigating basaltic lava flows as 
candidates for subaqueous emplacement. Bonatti and 
Harrison (1988) noted that variations in basaltic lava mor¬ 
phology are linked to eruptive style (see Table I). 


Table I. Summary of deep-sea eruptive styles (from 
Bonatti and Harrison, 1988, p. 2968). 


Quiet Eruptions I 


Reactive Eruptions. 


Lava Lakes (Pillars) 

r Smooth 
Sheet Lavas < Lobated 

L Corrugated 

r Spherical 
Pillow Lavas •< Elongated 
Broken 

Pavingstone Lavas 

Hyaloclastites 



Figure 2. Basalt lava flows along channels across the sur¬ 
face of older flows. The chilled lavas are all pahoehoe 
lava flows. From Kilauea, Hawaii. 










Volume 37, June 2000 


25 



Figure 3. This set of eomplex basalt lava flows exhibit the 
smooth surfaee of pahoehoe style lavas. This style is be¬ 
lieved to refleet a high volatile eontent, rapid rate of flow, 
and high lava temperature. From Kilauea, Hawaii. 



Figure 4. A massive aa lava flow (Bonito lava flow) found 
at the base of Sunset Crater in Arizona. This style lava has 
a rough and sharp surfaee whieh is believed to refleet low 
volatile eontent, slow flow rate, and low lava temperature. 


Submarine Basalt Lava Flows and Their 
Similarity to Subaerial Lava Flows 

Where large volumes of basaltic lava is erupted into a sub¬ 
aqueous setting, it flows away from the vent in a manner 
similar to what occurs in a subaerial environment (Figure 
2). These submarine extruded lavas typically occur as ei¬ 
ther pahoehoe or aa style flows (Figures 3 and 4). Accord¬ 
ing to the Basaltic Volcanism Study Project (BVSP) the 
subaqueously extruded basalt in many cases resembles its 
subaerial counterpart: 

This is suggested by gross similarities between 
forms observed in widely separated locations, and by 
their similarity to many subaerial volcanic features. 
... Overall, submarine lava surfaces bear a strong re¬ 
semblance to subaerial pahoehoe lava (1981, p. 732). 
[italics mine] 

This is no isolated comparison as numerous investiga¬ 
tors have documented the similarities between the physi¬ 
cal features of subaqueous flows and subaerially emplaced 
pahoehoe (Hon, Kauahikaua, Denlinger, and Mackay, 
1994; Jones, 1968; Wells, Bryan, and Pearce, 1979). Lons¬ 
dale (1977) discovered abyssal pahoehoe lava coils 1.5 
miles beneath the ocean surface at the Galapagos riff 
which remarkably resemble subaerial flows. 

Submarine basaltic aa lava flows also closely resemble 
its subaerial counterpart (Kennish and Lutz, 1998; van 
Andel and Ballard, 1979). Differences between the sub¬ 
aqueous and subaerial forms are in the strength of the rock, 
the subaqueous variety appears to be less competent 
(Ballard, Holcomb, and van Andel, 1979). 


Scoriaceous and Vesiculated Basalts in 
Shallow and Deep-Water Settings 

Shallow submarine eruptions can be quite violent (Mac¬ 
donald, 1972; Thorarinsson, 1967). Explosive subaqueous 
eruptions generate scoriaceous breccia lavas resembling 
their counterparts in subaerial environments (Kano, 
Orton, and Kano, 1994)[Figures 5 and 6]. This is not sur¬ 
prising for shallow water eruptions, but is not expected in a 
deep water setting due to the confining pressure of the 
overlying water (Kokelaar, 1986). However, scoriaceous 
breccia is believed to have formed in water almost 6000 
feet deep (Gill et ak, 1990, p. 1214). This finding runs con¬ 
trary to what has been predicted and described by Honno- 
rez and Kirst (1975). They suggested a simple scheme in 
which to differentiate deep water basaltic eruptions from 
those which likely occur in shallow water by proposing to 
identify deep water erupted basalts as hyaloclastics (non¬ 
explosive granulated volcanic glass) and shallow water bas¬ 
alts as hyalotuffs (pyroclastic fine-grained matrix with 
accompanying scoriaceous breccia formed by explosive 
phreatomagmatic and phreatic eruptions). 

Lackschewitz, Dehn, and Wallrabe-Adams (1994) in¬ 
voked a complex eruptive style to explain scoriaceous and 
highly vesiculated basalts which they found on the sub¬ 
merged and active Kolbeinsey Ridge north of Iceland. 
Their model remains to be throughly tested as it requires a 
more explosive deep-water eruptive setting than docu¬ 
mented in modern times. According to Sparks, Bursik, 
Garey, Gilbert, Glaze, Sigurdsson, and Woods (1997, p. 
232) deep-sea eruptions of basaltic magma create: 


















26 


Creation Research Society Quarterly 





Figure 5. Massive (3 to 5 foot diameter) seoriaeeous 
bloeks of basaltie lava assoeiated with the Merriam 
Crater lava flows whieh ereated the Grand Falls on the 
Little Colorado River. 

... a slurry of glass shards, seawater and possibly 
steam. However, because of the generally low vola¬ 
tile contents of most basaltic magmas and the great 
water depth (>1200 m) [>3960 ft], it is likely that the 
eruption fountains are denser than the surrounding 
seawater and will rise primarily as a result of their ini¬ 
tial momentum. Collapse of these fountains cause 
shard-rich (hyaloclastite) gravity flows that move 
away from the source and deposit bedded hyaloclas¬ 
tite layers. (Brackets mine) 

Explosive submarine eruptions are tied to three compo¬ 
nents (1) The depth (and corresponding hydrostatic water 
pressure) of the water column, (2) the composition of the 
magma (especially the amount ofvolatiles), and (3) the ex¬ 
tent of interaction between magma and overlying water 
(Fisher, 1984). However, an important and commonly 
predefined component within the uniformitarian model 
of subaqueous volcanism is their understanding and appli¬ 
cation of the energy involved in a subaqueous eruption. 
Their model takes present eruptive rates and projects them 
back in time, with the foregone conclusion being low-vol¬ 
ume and low-energy subaqueous eruptions occurring 
throughout most of earth’s long history. Violent large-scale 
eruptions are only expected and predicted in shallow water 
settings. I believe this to be a serious failing of the uni¬ 
formitarian model. This uniformitarian model deficiency 
is borne out in the relationship of volcanic fragmentation 
and explosivity as relate to water depth which is explained 
below. 

The volcanic fragmentation depth (VFD; Fisher and 
Schmincke, 1984) or the pressure compensation level 
(PCL; Fisher, 1984) is the maximum depth at which ex¬ 
plosive eruption fragmentation can occur. Originally, 
McBirney (1963) predicted that explosive eruption of ba¬ 
saltic magma would not likely occur below 1500 feet be¬ 
neath the water surface. According to Fisher (1984, p. 8), 



Figure 6. Smaller size (1 to 3 feet in diameter) seoria¬ 
eeous bloeks of lava from the SP lava flow in Arizona. 


the PCL depth for most mafic basaltic magmas is less than 
1650 ft. However, subsequent studies have shown the 
VFD/PCL to range from 660 to >3300 feet as a function of 
magmatic composition, volatile content, and temperature 
(Kokelaar, 1986; Lackschewitz et al., 1994). This wide 
range implies that fragmented shards and breccia of 
basaltic lava can occur at greater depth than is presently re¬ 
alized or generally acknowledged by many submarine vol¬ 
canologists. It appears that violent basaltic eruptions occur 
within the deep sea sufficient to create pyroclastic rocks 
not predicted as typical to that depth range. Further study 
is warranted in this area of submarine volcanology. 


Flow and Joints Featnres in 
Snbmarine Lavas 

For several decades geologists have been interested in ba¬ 
salt flow direction primarily in an effort to identify the 
source vent which in many cases was buried by the lava 
flow. Waters (1960) studied several subaqueous flows 
along margins of the Columbia River Basalt Group where 
he identified features which could be used to determine 
the original flow direction. The transition of basalt lava 
flowing from air into water is also believed to have a struc¬ 
tural expression, one which can help decipher both the 
environment and the flow direction in which it was 
emplaced (Jones and Nelson, 1970). Additional research 
into lava flow direction indicators is still required as at pres¬ 
ent there is no single means by which flow direction can 
clearly be established. 

The rapid cooling of subaqueous basaltic lava is be¬ 
lieved to result in the formation of columnar jointing simi¬ 
lar to subaerial flows, as well as “cube jointing” which 
closely resembles the entablature structure of the Colom¬ 
bia River Basalt Group flows (Bergh and Sigvaldason, 
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Figure 7. Columnar basalt showing the entablature 
strueture. Loeated near the Coberg Hills, north of Eu¬ 
gene, Oregon. Photograph by Fred A. Brauer. 


1991; Long and Wood, 1986)[Figure 7]. Also see Snelling 
and Woodmorappe, 1998, p. 539. Jointing along with 
other tensional features which form within basalt flows 
(both subaerial and subaqueous) can help the researcher 
attempt to determine whether water played a significant 
role in the cooling of the basaltic lava flow (DeGraff, Long 
and Aydin, 1989). 

Rate of Extrusion 

Originally, scientists postulated that submarine basaltic 
lava only extruded into pillow forms. However, all of this 
changed when oceanographers and marine geologists be¬ 
gan to examine both slow and fast-spreading oceanic ridges 
on the deep-sea floor: 

The smooth-surfaced lava plains constitute the 
principle difference in volcanic morphology be¬ 
tween these faster-spreading ridges and a slower- 
spreading ridge. These lava plains may be 0.5 km or 
more in width and may extend 2-3 km along the 
length of the valley. These plains have been provi¬ 
sionally called “sheet flows” by Ballard et al. (1979). 
Surfaces of some flows commonly consist of flat¬ 
tened pillows, giving a low, hummocky relief; other 
surfaces are flat, featureless, and divided into polygo¬ 
nal plates 2-10 m in diameter. This flat skin may be 
deformed and wrinkled to various degrees. This may 
produce intense crumpling and fracturing of the sur¬ 
face, or may result in whorls and ropy coils. The re¬ 
sulting flow-forms strongly resemble the various forms 
observed on smooth-surfaced subaerial pahoehoe lava 
and lava lakes. The various flow-forms do not neces¬ 
sarily delineate distinct flows, but may grade one into 
another on the surface of a single flow, and evidently 
result from different degrees of deformation of an ini- 



Figure 8. An aetive vent expelling volatiles from basalt 
lavas flowing beneath this strueture. With suffieient vol¬ 
umes of basalt lava this vent eould erupt and produee 
lava. Note the small volume of lava around the base of 
this vent whieh flowed toward the left side of the photo¬ 
graph. 

tially smooth skin during progress of the flow. The 
formation of these sheet flows is attributed to relatively 
high rates of extrusion compared to that required to 
form pillowed flows. (Basaltic Volcanism Study Pro¬ 
ject, 1981, p. 740) [italics mine] 

A large-scale eruption of basalt from an active vent can 
produce tremendous volumes of lava (Figure 8). Accord¬ 
ing to Cousineau and Dimroth (1982, p. 98), subaqueous 
basaltic lava can flow from the source vent in different 
ways: 

Whereas sheet-flood flows advance simulta¬ 
neously over their whole front, channelized flows ad¬ 
vance by the budding and ramification of small flow 
lobes. Thus, principal channels divide into major 
distributaries which by bifurcation and ramification 
deliver the lava to the flow front. Only part of the flow 
front is active at any time and only the lava in chan¬ 
nels and distributaries delivering lava to the active 
part of the flow front is in movement at the same 
time. A channelized flow then takes the form of an 
outward growing delta. As the delta advances and the 
gradient decreases, the existing channel system may 
not be able to contain the lava flow. In that case, 
break-out takes place, new channels form, and a new 
lava delta overlaps the old one. 

This is the same style of flow behavior exhibited by 
subaerial flows, with the differences being in the shape of 
the lava and its moving frontal lobe (also see Swanson, 
1972). Griffiths and Fink (1992a; 1992b) and Gregg and 
Fink (1995) experimented with polyethylene glycol wax in 
an effort to understand the relationship between the extru¬ 
sion rates and flow patterns of subaqueous basalt. They 
found that the faster the hot wax was extruded the more 
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Figure 9. A lava tube in voleanie strata at the San Fran- 
eiseo Peaks in Arizona. 



Figure 10. Basalt bloeks with varying degrees of vesieles. 
The upper seale is in eentimeters and the lower seale is 
in inehes. These gas bubbles refleet the amount of 
volatiles present within the melt at the time the lava 
eooled. 


likely that sheet-flow would occur. With the highest levels 
of flow wax pools formed which they believed would di¬ 
rectly correspond to the formation of lava lakes. According 
to Orton (1996), the final morphology and facies of low- 
viscosity basaltic lavas are determined by the viscosity and 
volumetric flow rate. 


Lava Tubes and Channels 

In subaqueous eruptions resulting in the generation of 
lava, as well as subaerial eruptions which flow into the sea, 
lava tubes (Figure 9) and channels are considered to be 
important in distributing lavas around the seafloor 
(Fornari, 1986; Greeley, 1987). These features are also be¬ 
lieved to be characteristic of high-volume and large-scale 
submarine eruptions. According to Fornari (1986, p. 296), 


lava tubes may enhance the length of a subaqueous lava 
flow: 

... because the confining hydrostatic pressure limits a 
submarine tube’s cross-sectional area and hence for a 
given eruption volume the flows may be longer be¬ 
cause they were forced to move through a narrow 
tube. 

Lava channels form where a high volume submarine 
eruption continuously breaks its rapidly chilled outer skin 
and continues to flow along a preexisting channel 
(Fornari, 1986, p. 297). This interesting flow style has been 
documented by underwater observation from lava flows 
originating subaerially from Kilauea volcano, Hawaii 
(Tribble, 1991). 

Factors Affecting Flow Length and Vesicle 
Size in Snbmarine Lava Flows 

Large-scale basaltic lava flows extending up to 69 miles 
have been recorded on the deep seafloor in water depths 
greater than 4950 feet, in areas near Hawaii and the East 
Pacific Rise (Gregg and Fornari, 1998). It is believed that 
the confining pressure of the overlying water prevents the 
exsolution of the dissolved gases within the flow allowing 
it to travel great distances. The degassing of a subaqueous 
basaltic lava is believed to increase the viscosity and solid¬ 
ify the flow regardless of the lava temperature (Dixon, 
Glague, Wallace, and Poreda, 1997; Sparks and 
Pinkerton, 1978). It is important to note that this water- 
pressure containment of the dissolved gases within a ba¬ 
saltic lava is not limited to extreme depths of water. 
Moore, Fornari, and Glague (1985) reported on this same 
hydrostatic pressure containment of lava gases in basalt 
flows from a relatively shallow submarine eruption of 
Mauna Loa, Hawaii. 

However, not everyone agrees that exsolved volatiles are 
the primary issue in the formation of long basaltic lava 
flows. Fornari (1986, p. 297) suggested that lava tubes 
played the most significant role in long lava flows. Grisp 
and Baloga (1994, p. 11,828) and Griffiths and Fink 
(1992b, 1993) believe that surface temperature cooling 
and crystallization of the melt slow and solidify basaltic 
lava flows. Other investigations into the dynamics of cool¬ 
ing melt crystallization have been performed by Stasiuk, 
Jaupart, and Sparks (1993) and Gashman (1993). They 
also suggested a causal relationship between temperature 
and crystallization of the lava. Bonatti and Harrison (1988, 
p. 2974) proposed that the crystal/liquid ratio at eruption, 
lava ascent rate, and temperature are the three key compo¬ 
nents in defining how subaqueous basaltic lavas might 
flow and solidify. With regard to volatile content, Bonatti 
and Harrison (1988, p. 2977) stated that: 
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... the volatile content of the melt is not important in 
determining whether lava lakes, sheet, or pillow mor¬ 
phologies will be produced... 

While they proposed that volatile content did not ap¬ 
pear to play a role in lava morphology, they did detect a 
trend toward decreasing eruption temperatures from lava 
lakes to sheet flows to pillow basalts (1988, p. 2976). Ac¬ 
cording to Byers, Garcia, and Muenow (1986, p. 9) sheet 
flows and pillow basalts contain identical volatile contents: 

Thus, volatile abundance is not a factor control¬ 
ling flow morphology. Extrusion rate and/or surface 
topography are probably the most important factors 
influencing flow morphology on submarine basalts. 

However, they did admit that dissolved water content 
within the lava did relate to the length of the resulting ba¬ 
saltic flow (p. 9). The loss of H 2 O has been proposed by 
Bridges (1995; 1997) as the means by which basaltic lava 
flows solidify. He believed that subaqueous flows would 
lose less water and would be less viscous than terrestrial 
counterparts. 

Williams and McBirney (1979) reported on the rela¬ 
tionship between the formation of vesicles and dissolved 
volatile content within the basalt lava flows (Figure 10). 
They determined that the greater the water depth and the 
higher the hydrostatic water pressure, the smaller the vesi¬ 
cle size. Basalt lava samples taken from depths of 2640 feet 
had vesicles averaging greater than 0.5 mm, while basalt 
lavas retrieved from depths of 2.5 miles had vesicles which 
averaged less than 0.1 mm (Moore, 1965, p. 43). Moore, 
Batchelder, and Cunningham (1977) identified CO 2 as 
the gas primarily responsible for the formation of vesicles 
in deep-sea basalt flows. Additional research conducted by 
Macpherson (1984) on vesicles in submarine basalts from 
various depths found a relationship between ratios of dis¬ 
solved H 2 O, CO 2 and SO 2 in basaltic melts. He deter¬ 
mined that vesicles in submarine lavas are mostly due to 
the release of CO 2 at ocean depths greater than 1.25 miles, 
CO 2 and H 2 O at depths between 1.25 miles and 660 feet, 
and CO 2 , H 2 O and SO 2 in water depths less than 660 feet 
(Macpherson, 1984, p. 74). 

Geological Record of Subaqueous 
Basalt Lava Flows 

According to uniformitarians, probably the greatest period 
of subaqueous basaltic volcanic activity occurred early in 
the history of earth — during the Archean Eon (Wells, 
Bryan, and Pearce, 1979). Most of the evidence used in 
support of this interpretation comes from the Precambrian 
volcanic strata found in Canada (Baragar, Coleman, and 
Hall, 1977). Many of these outcrops of Archean basaltic 
rocks exhibit only two-dimensions of the former pillows be¬ 
cause the outer surface of these submarine flows has been 


sheared off exposing only a flat surface. These Archean ba¬ 
salt lava flows are believed to be completely analogous to 
modern day subaqueous basaltic lava flows (Dimroth and 
Lichtblau, 1979). According to Wells, Bryan, and Pearce 
(1979, pp. 438-439), the Archean subaqueous pillows 
were: 

...compressed together while still very hot and plas¬ 
tic, implying rapid accumulation, compression, and 
outward spreading flow. 

Our preferred model of Archean volcanism re¬ 
sembles that of the abyssal regions of the mid-oce¬ 
anic ridges, but with a minimum water depth of less 
than a kilometer. The rate of lava production was 
likely greater than at present day ridges but relatively 
rapid subsidence for the rate of magma production 
maintained most volcanic edifices below sea level, 
(italics mine) 

This scenario requires a high-energy high-volume 
large-scale eruption —one which presently has no mod¬ 
ern analogue, and is also unique to the earliest periods of 
earth history. It should be noted that according to Plate 
Tectonic theory all of the earth’s oceanic basins, com¬ 
posed of basalt rock which was extruded under subaque¬ 
ous conditions, were created within the past 180 million 
years. Yet none of this subaqueous volcanic activity is 
viewed as being equal to or exceeding the size or volume 
that occurred during the Archean. This uniformitarian 
interpretation is based solely on the basaltic lava volume 
and morphology of flows found in Canada. Clearly in this 
instance the uniformitarian model drives the interpreta¬ 
tion. It should be noted that more recently submarine vol¬ 
canologists are starting to examine other submerged 
igneous provinces in an attempt to define the levels of en¬ 
ergy necessary to form these large lava flow areas within 
the uniformitarian model (Mahoney and Coffin, 1997). 
Some of these areas required basaltic lava extrusion rates 
higher than has been measured in recorded history (Self, 
Thordarson, and Keszthelyi, 1997). 

Age-Dating Lava Flows 

The relative dating of subaqueous eruptive flows is com¬ 
plex as the flow contacts in many cases do not allow for 
clear superpositional relationships to be established 
(Chadwick and Embley, 1994). Additionally, the outer 
surfaces of many of the flows weather at varying rates, pre¬ 
venting any accurate age determination (Kennish and 
Lutz, 1998). Age-dating basalt flows using rock weathering 
can yield incorrect dates by one or more orders of magni¬ 
tude (Chadwick and Embley, 1994, p. 4773). Using sedi¬ 
mentary cover to age-date submarine lava flows can also 
provide an incorrect age (Ballard, Holcomb, and van 
Andel, 1979). Presently, the age dating of subaqueous ba- 
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saltic lava flows by using weathering rates has not been re¬ 
solved. 

A Young-Earth Flood Model Perspective 

When investigating volcanic strata exposed across the con¬ 
tinents, the young-earth Flood modeler must first examine 
the local stratigraphic column in an effort to reconstruct 
how changing-energy levels (which operated during and 
following the global Flood) affected what is observed at the 
outcrop (or well core). Creationists neither have nor need 
vast periods of time of slowly changing paleoenvironments 
to explain how volcanic strata formed, in fact we often re¬ 
construct the stratigraphic column within a catastrophic 
framework. Another important perspective within our 
short-term catastrophic framework is the likelihood that 
the majority of the global stratigraphic column was formed 
underwater during the global Flood of Genesis. Hence, our 
approach is radically different from that invoked by unifor- 
mitarians who use subaerial settings spanning millions of 
years to explain the majority of the strata found on the con¬ 
tinents. While I am not identifying every volcanic layer 
(basalt or otherwise) as having formed subaqueously (that 
determination must be made on a site-by-site basis), much 
of the volcanic strata found on the continents and inter¬ 
preted within the global stratigraphic column was likely 
formed within a submarine paleoenvironment. We must 
interpret extrusive basaltic strata in a manner which con¬ 
forms to our Biblical framework. Creationists are now just 
beginning to examine and interpret volcanic strata in this 
manner (Froede, 1996a; 1996b; Card 1996; Williams, 
1998; Williams, Howe, and Meyer, 1999). Clearly, addi¬ 
tional research should be conducted on basaltic strata 
found on the continents to determine whether they were 
extruded in a subaqueous or subaerial environment. 

While basalt lava flows occur in similar forms whether 
extruded within a subaqueous or subaerial environment, 
other qualifiers are clearly necessary to determine the 
paleoenvironment in which basalt flows originated. For 
example, the type of strata which over and underlie the so¬ 
lidified basalt flow might provide some ideas about the pre¬ 
vious depositional environment. Likewise, the presence of 
freshwater or marine fossils might also shed some light on 
the original setting. The sole reliance upon the form (i.e., 
morphology) of a basalt lava flow to determine the original 
historic setting can no longer be considered the only source 
for paleoenvironmental reconstruction. 

Many creationists identify links between the high-en¬ 
ergy volcanism associated with the Precambrian (specifi¬ 
cally in strata identified as the Archean) and the onset of 
the global Flood of Cenesis (Froede, Howe, Reed, and 
Meyer, 1998; Hunter, 1992; Reed, in press; Snelling, 
1991; Woodmorappe, 1999). Understanding the various 


factors which affect the morphology of basaltic lavas can 
lead to a better comprehension of the high-energy geologi¬ 
cal processes that were in operation with the onset and 
throughout the Flood. Massive subaqueously outpourings 
of basaltic lava likely occurred on the continents within 
very short periods of time during the global Flood. Most of 
this terrestrial volcanism would begin in a subaerial antedi¬ 
luvian environment only to be eventually inundated by 
rising Floodwater. Subaqueous volcanism along the conti¬ 
nental margins and within the deep-sea floor during the 
Flood would have occurred in a manner greater than what 
is experienced today within those same types of settings. It 
should also be noted that subaerial outpourings of basaltic 
lava likely occurred following the withdrawal of Flood- 
water. Hence, only through a careful examination of the 
specific stratigraphic setting can the examiner gain a clear 
understanding of the possible original paleoenviron- 
ment(s). However, the creationist proposal that all the ba¬ 
saltic oceanic basins of the earth formed during the Flood 
(Baumgardner, 1986; 1990; 1994a; 1994b; Austin, 
Baumgardner, Humphreys, Snelling, Vardiman, and 
Wise, 1994) remains unacceptable to this author and sev¬ 
eral other young-earth creationists (Froede, 1998b; 
Froede, 1999; Reed, Bennett, Froede, Oard, and 
Woodmorappe, 1997). 

Knowledge of the similarity in form and behavior be¬ 
tween subaqueous and subaerial basaltic lava flows pro¬ 
vides interesting alternative interpretation possibilities to 
the young-earth Flood modeler. We no longer have to re¬ 
strict our interpretation of basalt lava flows found on the 
continents to a subaerial setting. 

Conclusion 

Volcanic processes and products are important in recon¬ 
structing the depositional history of the local stratigraphic 
column. Explaining how volcanic materials became a part 
of the stratigraphic section follows the interpretative frame¬ 
work in which they are defined. Uniformitarians relate vol¬ 
canic events occurring at time-discrete intervals over the 
course of millions of years. Continent-based eruptions are 
typically viewed as occurring within a subaerial environ¬ 
ment. Basaltic lava within this same setting is viewed as 
flowing out and away from a rift or vent until it degasses 
and cools. In many instances this subaerial interpretation 
is based on the lack of any obvious subaqueous indicators 
(i.e., pillows). 

Basalt is today extruded at various rates across portions 
of the seafloor. Oceanographers and marine geologists are 
just now starting to realize the processes in which this 
eruptive style occurs. Long gone are the days of sub¬ 
aqueously extruded basalt interpreted as only occurring as 
pillows. Today, submarine basaltic lava morphology is 
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known to resemble its terrestrial counterpart. The pro¬ 
cesses responsible for erupting and shaping the basaltic 
lava flows in a subaerial setting are the same that affect the 
shape, width, and length in an underwater setting. 

Young-earth creationists must take a different approach 
to understanding Earth history, one based on the Biblical 
record of a global Flood, along with its corresponding link 
to high-energy geologic processes. Continent-based sub¬ 
aerial volcanism has a place in our model, but only after 
emergent conditions were established after the global 
Flood. Most of the high-energy volcanism we see exhibited 
within the global stratigraphic record probably occurred in 
a subaqueous setting during the Flood. Problems with 
interpreting basaltic lava flows as having occurred under¬ 
water has been in identifying features linked solely to sub¬ 
aqueous emplacement, such as basalt pillows. Many hold 
to the idea that without basalt pillows one cannot argue for 
subaqueous deposition. This is no longer the case. 
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Book Review 

Refuting Evolution by Jonathan Sarfati 
Master Books, Green Forrest, AZ. 1999,144 pages, $10.99 


Jonathan Sarfati says that recently the National Acad¬ 
emy of Sciences (NAS) 

made available to public schools and other institu¬ 
tions a book {Teaching About Evolution and the Na¬ 
ture of Science) that supposedly presents the latest 
information on evolution. . . It is designed to per¬ 
suade and assist teachers to further indoctrinate their 
students in favor of evolution, with specific advice on 
countering anti— evolutionist students” (p. 10). 

Sarfati thoroughly investigated the claims of the NAS 
book and found that some typically outdated and dis¬ 
carded ideas were still being presented as fact. 

Refuting Evolution responds to many of the arguments 
in Teaching About Evolution and the Nature of Science so 
that a general critique of evolution can be made available 
to challenge educators, students and parents” (p. 14). 

Sarfati, who received honors in physical and inorganic 
chemistry and in condensed matter physics and nuclear 
physics at Victoria University in Wellington, New Zea¬ 
land, begins by stating some facts and biases for both evolu¬ 
tionists and creation scientists. He states, “It is a fallacy to 
believe that facts speak for themselves —they are always in¬ 
terpreted according to a framework” (p. 15). 

In Chapter 2 the author calls attention to a common 
evolutionary concept in Teaching About Evolution and 
the Nature of Science in which all changes in organisms 
are called “evolution” and that this enables the book to 
“claim that evolution is happening today” (p. 31). An ex¬ 


ample would be Sarfati’s quote from Teaching About Evo¬ 
lution, “Many strains of bacteria have become increasingly 
resistant to antibiotics as natural selection has amplified re¬ 
sistant strains. . .“ (p. 39). To this Sarfati asks, “However, 
what has this to do with the evolution of new kinds with 
new genetic information? Precisely nothing” (p. 40). 

Another quote from Teaching About Evolution used by 
Sarfati is: 

A particularly interesting example of contempo¬ 
rary evolution involves the 13 species of finches stud¬ 
ied by Darwin on the Galapagos Islands, now known 
as Darwin’s finches... 

To this, Sarfati retorts. 

However, again, an original population of finches 
had a wide variety of beak sizes... Again, no new in¬ 
formation has arisen, so this does not support mole- 
cules-to-man evolution (p.42). 

Eor each point given by the authors oi Teaching About 
Evolution, Sarfati points out how the NAS has failed to 
prove that evolution should be the only origins theory to be 
taught in the secular schools system. Also, Sarfati in this 
book gives as much positive information as he can to de¬ 
fend the creationist position. Although a short book. Re¬ 
futing Evolution provides a valuable summary for the 
layman of the whole evolution/creation controversy. 

Clifford L. Lillo 
22953A Nadine Circle 
Torrance, CA 90505-2726 
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The Philosophy of Sequence Stratigraphy 
Part II—Application to Stratigraphy 

Peter Klevberg* 


Abstract 


To properly evaluate the scientific validity of sequence 
stratigraphy and its applicability to geologic research 
within the context of a Biblical worldview requires a basic 
understanding of the philosophy of science. A review of 
the philosophy of science, emphasizing its application to 
geology, was presented in Part I*. The principles devel¬ 


oped in Part I are now applied to stratigraphy in general. In 
particular, the “mixed question” problem and effects of 
disparate worldviews on stratigraphic method and practice 
are examined. In Part III, principles developed in Parts I 
and II will be extended to the growing field of sequence 
stratigraphy. 


Introduction 

In Part I of this series, the philosophic background neces¬ 
sary to properly evaluate the validity of sequence stratigra¬ 
phy was established. A review of the philosophy of science 
was presented, emphasizing the assumptions behind the 
scientific method and how these assumptions relate to phi¬ 
losophies of earth history. Particular mention was made of 
the “mixed question” problem, in which investigation of a 
phenomenon requires input from a plurality of sources 
and methods. Many of the phenomena investigated by ge¬ 
ologists are mixed questions, and thus require input from 
sources and methods outside of natural science. These in¬ 
puts are not neutral; they will reflect the philosophies or 
worldviews that govern them. Geologists who ignore these 
philosophic principles are virtually certain to err in their 
interpretation of sedimentary rocks. 

In Part II of this series, the philosophic principles devel¬ 
oped in Part I are applied to stratigraphy in general. Con¬ 
sistent application of these principles should enable 
geologists to avoid the many pitfalls that lead to errors in 
stratigraphic analysis. In Part III, the general stratigraphic 
principles developed here will be applied to the emerging 
field of sequence stratigraphy, an area of controversy 
among both mainstream and diluvial geologists. It should 
be possible for readers to effectively evaluate sequence stra¬ 
tigraphy based on the principles developed in the series. 
Readers unfamiliar with geological and philosophical ter¬ 
minology may wish to consult the glossaries at the end of 
Part I and this paper. Those who have not yet read Part I 
are urged to do so. 


"Peter Klevberg, B.S., P.E., 512 Seventh Avenue North, 
Great Falls, MT 59401 

Received 13 March 1998; Revised 19 October 1999 
^Part I of this series was published in CRSQ 36:72-80 
(September 1999). 


Although evolutionists uniformly accept the system of 
stratigraphic correlation known as the geologic column, 
for creationists, the geologic column remains a topic of 
considerable controversy. How the geologic column re¬ 
lates to philosophy is not as clear for many, yet resolution of 
the controversy is dependent on such an understanding. 
My evaluation of postmodernism and how it is likely to 
affect the practice of stratigraphy may be of more than pass¬ 
ing interest; indeed, Bartlett (1997, p.lO) refers to post¬ 
modernism in his important creationist treatment of 
sequence stratigraphy. Having summarized the philo¬ 
sophic influences expressed in the geologic column, I 
present a more detailed logical analysis of specific strati¬ 
graphic methods within the context of mixed questions. 
Readers may note that in many cases, a stratigraphic 
method may contain elements that are scientific and 
elements that are not, and methods that are scientific in 
theory may not be in practice. Recognition of these distinc¬ 
tions is vital for any researcher who wishes to make use of 
mainstream publications in his own research. A key goal of 
stratigraphic research is correlation, the matching of rock 
units over large areas. However, correlation presents many 
pitfalls which require skill, training and vigilance to avoid 
and, in some cases, the process of correlation encounters 
epistemological problems as well. 

Methodological Naturalism 

and the Geologic Column 

Plantinga (1997a, 1997b) and P. Johnson (1995) expose 
the incompatibility of methodological naturalism^ with 
natural science. It takes neither the detective acumen of 
Sherlock Holmes or Agatha Ghristie nor the wisdom of 
Solomon to perceive that for most stratigraphers, biologi- 
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Table I. Perspectives on historical geology. 

Establishment Geologic Paradigm 

Diluvial Geologic Paradigm 

The present is the key to the past. 

The past is the key to the present. 

Objective; Explain all geologic phenomena in terms of 
present processes, and, whenever possible, in terms of pres¬ 
ent rates. Where this fails, invoke cyclical events or inter¬ 
mittent catastrophes. 

Objective; Explain all geologic phenomena in terms of 
processes compatible with Biblical events and chronology. 

Primary variable; Time. 

Primary variable Energy. 

The EGP is characterized by low-energy processes acting 
over immense periods of time. Evolutionist catastrophists 
see energetic processes acting intermittently through great 
spans of time. 

The DGP is characterized by high-energy processes acting 
continuously over a limited period of time (principally the 
Deluge). Other geologic events have been much smaller 
than the Deluge, but have also tended to be brief, ener¬ 
getic events. 


cal evolution is ipso facto the basis of the geologic column, 
or that in practice the various stratigraphic methods are in¬ 
tertwined with this assumption. One need read little on the 
topic to recognize that, ultimately, biostratigraphy^ is in¬ 
corporated into all other stratigraphic methods in some 
way. Methodological naturalism is foundational to the cur¬ 
rent geologic column. 

Reed (1996a, p.7) observes the effect of naturalism/ma¬ 
terialism on geology; 

The geologic column is an integral part of a natu¬ 
ralist worldview.... The connecting link between 
naturalism and uniformitarianism is evolution; Evo¬ 
lution is the modem naturalistic explanation for the 
existence and character of phenomena, and is also the 
basis for interpreting the observed rock record into the 
geologic column. 

The circle is completed by the geologic column 
providing key ‘evidence’ for historical evolution, and 
for evolution providing the ‘scientific’ basis for natu¬ 
ralism.... beneath the tautology lies a more basic rela¬ 
tionship that is destructive of the scientific method 
itself. This relationship is one that does not allow sep¬ 
aration between the extrascientific parent system and 
derivative scientific models. Thus, these models are 
not truly open to revision and rejection by empirical 
investigation. 

In geology, the application of this system is mono¬ 
lithic (emphasis mine). 

The geologic column is the expression of the ruling 
geologic paradigm of the scientific establishment, referred 
to here as the establishment geologic paradigm or EGP. 
The EGP represents the postchristian majority opinion. 
The diluvial view (Table I), which typified “modern sci¬ 
ence” (Schaeffer’s term for preDarwinian science) and has 
experienced a revival, most notably since the publication 
oiThe Genesis Flood (Whitcomb and Morris, 1961), prob¬ 
ably represents the majority opinion among modern crea¬ 


tionist geologists'^^. Gonsiderable variation exists within the 
EGP, especially between quietist and neo-catastrophist 
camps, but both are firmly committed to a naturalistic 
worldview. Bartlett (1997, p.ll) shows the close philo¬ 
sophic ties of these two camps; 

Indeed, a close review of current literature on the 
impact hypothesis (Shaw, 1994) reveals a new episte¬ 
mological strategy for uniformitarians; if periodicity 
(cosmic resonances or chaos theory) is demonstrable 
in the larger equation of catastrophe, then catastro¬ 
phe as known by the revelationist is not catastrophic 
(emphasis mine). 

By contrast, the diluvial geologic paradigm (DGP) is 
overtly revelationist, emphasizing the unique role of di¬ 
vine judgment in earth history (Genesis 6;5-7,l 1-13; 7;1- 
8;5; 8;20-22.1 Peter 3; 18-20. II Peter 2; 1-3; 13). The DGP 


^The term “methodological naturalism” is sometimes used 
to assert the need to exclude the supernatural from scien¬ 
tific research, as opposed to metaphysical naturalism, 
which denies the supernatural altogether. In reality, sci¬ 
ence cannot be properly practiced by pretending the su¬ 
pernatural does not exist, but rather by recognizing the 
limitations of the scientific method and the nature of 
mixed questions. Plantinga (1997a, 1997b) elucidates 
this distinction effectively, as did Schaeffer (1976, 
p.l67ff). Part I of this series showed the incompatibility 
of metaphysical naturalism with natural science. 

^By this I mean biostratigraphy as practiced, not biostra¬ 
tigraphy in an empirical sense. The spatial distribution of 
fossils can be studied without reference to evolution or 
time, though in practice it is not. 

W number of other ideas have been promoted, but many 
of their proponents no longer hold to the Biblical view of 
natural history espoused by the Greation Research Soci¬ 
ety. Most of these are variations of “neocuvierism.” 
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and EGP, as illustrated in Table I, are stereotypes or 
benchmarks to facilitate comparison. 

The EGP is virtually synonymous with the geologic col¬ 
umn. Many creationists from The Genesis Flood on have 
adopted the geologic column to some degree, albeit with a 
compressed chronology. Some have recommended that 
the geologic column be recognized as factual or substan- 
tiallv correct (Garner, 1996; Garton, 1996; Ritland, 1981, 
1982; Robinson, 1995, 1996, 1997; Snelling et ah, 1996). 
Woodmorappe (1981) provided a pioneering inductive 
evaluation of the geologic column. Reed (1996a, p.6) ap¬ 
proached the issue deductively, demonstrating the extra- 
scientific nature of historical geology in general and the 
EGP in particular: 

The most severe deficiency in the geologic 
column is its inextricable linkage to the naturalist- 
uniformitarian system, and its resulting inability to 
define and defend its axioms on a metaphysical level. 

Greationists can as easily blur the distinctions when 
addressing “mixed questions.” However, the DGP has the 
potential to provide a coherent and correspondent descrip¬ 
tion of natural history. 

Naturalists have not, and probably logically can¬ 
not provide a non-theistic formulation that would 
justify those axioms foundational to modern science. 
Simultaneously, it has been demonstrated that the 
Biblical Ghristian framework passes these same for¬ 
mal tests. That comparison alone is sufficient to 
demonstrate that the naturalist system is false and 
that the Biblical Ghristian system provides a valid 
framework for earth history analysis (Reed, 1996a, 
p.l2). 

Most creationists do not appear to recognize the inextri¬ 
cable connection between the geologic column and meth¬ 
odological naturalism. Harmonization of Biblical history 
and the geologic column (or at least elements of it) has 
been the modus operandi of creationist geologists in recent 
decades. As Eroede (1998, p.2) aptly put it, “Most, if not 
all, of these attempts to reconcile Scripture to the global 
evolutionary stratigraphic column have come at the ex¬ 
pense of the biblical record.” They have also come at the 
expense of the scientific data. 

Many creationists appear oblivious to the fact that an 
empirically defined sequence stratigraphy and the geo¬ 
logic column are mutually exclusive (Jeletzky, 1978). 
There is a good reason for this ignorance. Sequence stratig¬ 
raphy as currently practiced is not empirically defined. This 
does not, however, preclude development of an empiri¬ 
cally defined sequence stratigraphy any more than an em¬ 
pirically defined lithostratigraphy, magnetostratigraphy or 
biostratigraphy. Unfortunately, as long as the prevailing 
paradigm is derived from the naturalist worldview, the geo¬ 
logic column will remain an unrecognized “mixed ques¬ 


tion.” As if the philosophic straitjacket surrounding stratig¬ 
raphy were not bad enough already, we are about to be 
plunged into the morasse of postmodernism. 

Postmodernism 

Postmodernism denies absolute truth, denies that one 
viewpoint can be valid and another invalid; in short, it is 
relativism. Postmodernism has subtle ties to the anachro¬ 
nistic empiricism or naturalism of the scientific establish¬ 
ment and that subconsciously pervasive philosophical 
reaction against it, existentialism. Postmodernism is the 
child of our time. To the extent that postmodern views af¬ 
fect stratigraphy, the result will be a further devolution of 
the discipline. 

Naturalism/scientism did not arise in a vacuum. It, too, 
is clearly a child of its time (Taylor, 1991). During the 
“golden age” of quietism, Garl Becker (1932, p.5) pointed 
out, “Whether arguments command assent or not depends 
less upon the logic that conveys them than upon the cli¬ 
mate of opinion in which they are sustained.” A stake¬ 
holder in the humanist establishment, Becker’s words 
imprison himself with the irony of Gaiaphas (John 11:49- 
52). And modern stratigraphic concepts —evolutionist or 
creationist—have also arisen within specific historic and 
social contexts. The practice of science is not essentially 
objective (Lumsden, 1992; McGhee, 1987; Moreland, 
1989; Pearcey, 1989). 

Postmodernism is not a new philosophy—that would 
be a new “modernism”—but a denial that any particular 
system of thought can be superior to others, in any objec¬ 
tive sense true, or correspondent in any understandable 
way. It can be thought of as the social outworking of exis¬ 
tentialism (Breisach, 1962), described as an “antiphi¬ 
losophy” by Schaeffer (1976, p.207), and as the natural 
consequence of the epistemological failure of the natural¬ 
istic/materialistic worldview. Phillip Johnson (1995, 
p.ll9) also notes the antiphilosophical nature of postmo¬ 
dernism. Gordon Glark (1978) decimates empiricism (na¬ 
turalism/materialism) on epistemological grounds. Sire 
(1988) shows how this incoherence in naturalism leads 
logically to extreme skepticism and finally nihilism. 
Dembski (1993, p.2) describes how postmodernism (plu- 
ralism/contextualism/deconstructionism) is incoherent: 
“Here in a nutshell is the fallacy of contextualism, a fallacy 
that results from asserting with too much confidence that 
there is nothing about which we can legitimately have con¬ 
fidence” (Dembski, 1993, p.2). (Eor a succinct description 
of postmodernism in a nonscientific context, see the ap¬ 
pendix.) 

But does this mean that neither objective truth nor gen¬ 
uine communication is possible? The postmodernist says 
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Yes. His is a nihilistic epistemology incompatible with the 
metaphysical basis of natural science (Schaeffer, 1968, 
p.l04; Schaeffer and Koop, 1979, pp. 368,369; Sire, 1988). 
Postmodernism/contextualism has profound implications 
for science. Although it arose outside the scientific estab¬ 
lishment, it has shifted the prevailing worldview, with pro¬ 
found implications for the paradigms it spawns (cf Figure 
I in Part I of this series). Indeed, postmodernism threatens 
to destroy the scientific enterprise outright. 

Bartlett (1997, p.lO) documents this using a critique of 
Gould: 

The problem is existential dichotomy. The result 
is philosophic tension. Gould’s methodological uni- 
formitarianism (space-time invariance) is potentially 
fatal to his substantive uniformitarianism (rate, mate¬ 
rial conditions, and ultimately periodicity) since in 
an existential universe there is no regularity, no uni¬ 
formity (beyond the moment) to describe. This situa¬ 
tion is not producing rationality in geology—post¬ 
modern geology. Only confusion has arisen from 
Gould’s dichotomy, a disorderliness of the post-mod¬ 
ern mind inflicted upon secular, geologic science. 

The hypocrisy of postmodernism is easily exposed. A 
former coworker of mine, while an English major at the 
University of Golorado, “deconstructed” several of her 
deconstructionist professor’s writings (Sanchez, 1998). He 
was not amused! “The fallacy of contextualism involves a 
fallacy of self-referential incoherence” (Dembski, 1993, 
p.2). To insist on causality without an epistemological ba¬ 
sis (i.e. pragmatically) is to assert rationality irrationally. 

To date, the majority of geologists —at least in my expe¬ 
rience — appear to be “traditionalists,” holding to a modern 
rather than postmodern worldview, but how long can this 
continue while postmodern influences grow? Neither 
postmodernism nor naturalism is logically coherent. 
Neither postmodernism nor naturalism can produce a sci¬ 
entifically sound approach to stratigraphy. Postmodern in¬ 
fluences can only further muddy the waters of an already 
turbated discipline, further obscuring the mixed question 
nature of stratigraphy and rendering rational debate infea¬ 
sible. 

Application of Logical Criteria 
to Stratigraphy 

What is the first question a geologist is asked about a given 
stratum or formation? Almost invariably, it is “How did it 
form?” Man seems to have an inexorable yen for under¬ 
standing the past (this includes those who claim no interest 
in history!). The science of stratigraphy (i.e. descriptive stra¬ 
tigraphy) cannot answer this question. The science of stra¬ 
tigraphy must, by the defining criteria of the scientific 
method, limit itself to empirical sources of knowledge^ 


Both the EGP and DGP reflect philosophic biases based 
on their disparate views of history. They differ in that the 
DGP allows for historical knowledge to be provided from 
historical sources (viz. the Bible), while the EGP does not. 
A natural history developed for stratigraphic purposes may 
have value if its mixed question nature is recognized. His¬ 
torical stratigraphy^ might be an appropriate term for this 
approach. 

The science of stratigraphy must meet scientific criteria: 

• Relevance: Stratigraphic schemes must provide effective 
taxonomic structures for description of strata. 

• Testability: Stratigraphic schemes must be empirically 
derived (attributes, scalars, vectors). 

• Compatibility with Previously Well-Established Hypothe¬ 
ses: Stratigraphic schemes must be logically consistent 
with accepted axioms (e.g. cross-cutting features). 

• Predictive or Explanatory Power: Stratigraphic schemes 
are superior which provide an adequate basis for devel¬ 
opment of statistical models. 

• Simplicity: Stratigraphic schemes are superior which rely 
on fewer external hypotheses and require fewer cases of 
special pleading. 

Historical stratigraphy must meet mixed question crite¬ 
ria: 

• Recognition of the assumptions of the historical ap¬ 
proach (e.g. EGP vs. DGP) 

• Glear distinction between types of analysis required to 
adequately address the mixed question. In the case of his¬ 
torical geology, these will be principally history and sci¬ 
ence. 

• Glear distinction between the types of data acquired, 
each type analyzed according to its method, with means 
for evaluation, testing, and verification/falsification ac¬ 
cording to the respective method. In the case of historical 
geology, these methods will be principally the historical 
method and the scientific method. 

• A means for integrating the various analyses into a work¬ 
able model. An historical stratigraphic model should ex¬ 
hibit predictive power in the same sense as a scientific 
model (e.g. lateral extent of beds and facies changes). 

In theory, scientific stratigraphy may be practiced in a 
philosophically inconsistent way by those holding the nat- 
uralist/uniformitarian worldview or in a philosophically 
consistent way by those holding the Biblical/Ghristian 
worldview. Both may be careful and relatively impartial 

^The science of stratigraphy concerns itself with mineral¬ 
ogy and petrology, grain size and sorting, color, thickness, 
bedding, and similar properties and gradients in these 
properties, and their spatial relationships. 

^Some might argue that the term should be “historio¬ 
graphic stratigraphy,” being a mental picture of past 
events, but the distinction between historiographic and 
historical has not been made in geology—historically! 
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observers and prudently differentiate their observations 
from their interpretations. Lack of personal objectivity may 
prevent this in practice, but the results should be the same 
if definitions of empirical methods are observed. 

In both theory and practice, historical stratigraphy can¬ 
not be consistent between the EGP and DGP because of 
its nonempirical nature. The approaches to the mixed 
question of earth history are very different, as pointed out 
by Reed (1996b,p.215) using terminology ofR.G. Sproul: 

The Biblical alternative to uniformitarian natural 
history will be distinct because the acceptance of a 
‘university’ framework of knowledge results in the ap¬ 
plication of a multidisciplinary method, recognizing 
that no single branch of knowledge is competent for 
a complete analysis. This approach is consistent with 
the Biblical Ghristian framework, since truth is ex¬ 
pected to be present in all disciplines, and to be con¬ 
sistent between them. Science by itself is inadequate 
to provide an interpretation of natural history, al¬ 
though there are facets of natural history that require 
scientific analysis. 

Davison (1995, p.237) writes: “A re-occurring problem 
in this exercise was the dependence on others’ evolution- 
ary-based interpretations — certainly not the ideal for trying 
to do a Flood-based interpretation....” His experience is far 
from unique. It shows that a basic understanding of the 
philosophical underpinnings of science in general, and ge¬ 
ology in particular, is vital to a successful effort in strati¬ 
graphic analysis. 

A Review of Stratigraphie Methods 

Stratigraphy is not a single method, but a field of study that 
utilizes many methods. Many geologists who are familiar 
with these methods are not cognizant of the philosophic 
principles which underlie them (Part I of this series), of the 
mixed question nature of many of the phenomena they in¬ 
vestigate, or even of the fundamental logical criteria pre¬ 
sented above. Failure to recognize the mixed question 
nature of some popular stratigraphic methods has pro¬ 
duced “mixed” results for many researchers, further reduc¬ 
ing the potential for scientifically valid and productive 
stratigraphic research. Readers of geologic literature must 
be aware of these defects to prudently judge what they 
read. Recognition of the strengths and weaknesses of vari¬ 
ous stratigraphic methods is doubly important for the geo¬ 
logic researcher. Gommon stratigraphic methods are here 
summarized and evaluated. 

Stratigraphy as a science (i.e. descriptive stratigraphy) 
has been promoted by advocates of the FGP. This is often 
stressed by the North American Gommission on Strati¬ 
graphic Nomenclature (1983), including the following: 


The objective of a system of classification is to pro¬ 
mote unambiguous communication in a manner not 
so restrictive as to inhibit scientific progress. To mini¬ 
mize ambiguity, a code must promote recognition of 
the distinction between observable features (repro¬ 
ducible data) and inferences or interpretations. 

Stratigraphic classification promotes understand¬ 
ing of the geometry and sequence of rock bodies. The 
development of stratigraphy as a science required for¬ 
mulation of the Law of Superposition to explain se¬ 
quential stratal relations. Although superposition is 
not applicable to many igneous, metamorphic, and 
tectonic rock assemblages, other criteria (such as 
cross-cutting relations and isotopic dating) can be 
used to determine sequential arrangements among 
rock bodies (p.847). 

Other than the acceptance of isotopic dating (probably 
a faulty interpretation of radioisotope data —cf Austin, 
1988, 1992, 1994, 1996; Austin and Snelling, 1998; 
Brown, 1994; Ghaffin, 1987; Gill, 1996; Helmick and 
Baumann, 1989; Jeletzky, 1978; Johansson, 1993; R. John¬ 
son, 1993; Molen, 1991; Snelling, 1995, 1998; Wood- 
morappe, 1979, 1999), and probably the tectonic rock 
assemblages (often interpreted based on biostratigraphy), 
these statements support a purely descriptive (i.e. 
scientific) approach to stratigraphy. The North American 
Stratigraphic Gode contains many other imperatives to 
distinguish between data and interpretation and maintain 
the time independence of descriptive methods, including 
lithostratigraphy, magnetostratigraphy, and biostratigra¬ 
phy. Sequence stratigraphic methods are especially seen 
by some to afford freedom from historic bias: “Sequence 
stratigraphy represents a breakout from the intellectual- 
philosophic Bastille of uniformitarian time” (Bartlett, 
1997, p.l2). However, some stratigraphic methods (e.g. 
geochronology) are clearly extrascientific. 

Several stratigraphic methods are in common use. Often 
these are combined in actual practice. A review of current 
stratigraphic methods is presented in Table II. Also indi¬ 
cated is whether the methods as defined by various authori¬ 
ties contain descriptive (i.e. scientific) elements or genetic 
(i.e. historic) elements. Minor variations and purely theoret¬ 
ical (i.e. extrascientific) approaches have been omitted. 

Of the 13 stratigraphic methods listed, six are defined as 
purely descriptive, i.e. time-independent, techniques. 
These include lithostratigraphy (and lithodemic stratigra¬ 
phy), magnetostratigraphy, biostratigraphy, allostratigra- 
phy, and seismic stratigraphy. Unfortunately, these 
definitions do not translate into common practice. Ob¬ 
serve the philosophic inconsistency in other citations from 
the North American Stratigraphic Gode: 

Stratigraphic procedures and principles, although 
developed initially to bring order to strata and the 
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Table 11. Snmmary of Cnrrent Stratigraphie 

Methods. 


Stratigraphie Method 

ReP Dese^ 

Gen’ 

Remarks 

Lithostratigraphy 

N 

✓ 


Empirical in theory but not usually in practice 

Lithodemic stratigraphy 

N 

✓ 


Extension of lithostratigraphy to nonstratiform 
earth materials 

Magnetostratigraphy 

N 

✓ 


Empirical in theory but not usually in practice 

Biostratigraphy 

N 

✓ 


Empirical in theory but virtually never in practice 

Pedostratigraphy 

N 

✓ 

✓ 

Requires "recognition" of ancient soil horizons/weathering 
profiles 

Chronostratigraphy 

N 


✓ 

Purely theoretical historical construct; rock units chosen as 
material referents for specific geochronologic intervals 

Polarity-chronostratigraphy 

N 

✓ 

✓ 

A chronostratigraphic framework in which to place 
magnetic data (’’magnetic sequences”) 

Allostratigraphy N,B,W 

✓ 


Empirical in theory and more-or-less in practice; limited 
applicability 

Seismic Stratigraphy 

W 

✓ 


Potentially empirical, though purely geophysical unless 
nonempirical ideas are introduced; source of sequence 
stratigraphy. 

Sequence Stratigraphy 
(“Classical” or “Exxon” approach) 

B,W 

✓ 

✓ 

Several ill-defined parameters, including some which are 
genetic; several a priori assumptions; limited to marine 
sedimentary basins with passive margins 

Genetic Stratigraphic Sequences 
(’’Depositional Episode,” “Elooding 
Surface,” or “Galloway” approach) 

B,W 

✓ 

✓ 

Several ill-defined parameters; overtly genetic; several a 
priori assumptions; limited to marine sedimentary 
basins with passive margins 

Transgressive-Regressive Cycles 

B 

✓ 

✓ 

Several ill-defined parameters; overtly genetic; several a 
priori assumptions; limited to marine sedimentary 
basins with passive margins 

Event Stratigraphy 

w,s 


✓ 

Highly genetic in emphasis on “event;” concentrates on 
small scale (bed), in which are some descriptive 
components; often combined with sequence stratigraphy 


^References: B-Bartlett (1997), N-North American Stratigraphic Code (1983), W-R. Walker (1990), S-Seilacher 
(1991) 

^Descriptive (empirical, scientific) method 
^Genetic (nonempirical, specnlative, historical) method 

events recorded therein, are applicable to all earth ma¬ 
terials, not solely to strata. They promote systematic 
and rigorous study of the composition, geometry, se¬ 
quence, history, and genesis of rocks and unconsoli¬ 
dated materials (p.847, emphasis mine). 

Correlation is a procedure for demonstrating cor¬ 
respondence between geographically separated parts 
of a geologic unit. The term is a general one having 
diverse meanings in different disciplines. Demon¬ 
stration of temporal correspondence is one of the most 
important objectives of stratigraphy (p.851, emphasis 
mine). 


A pedostratigraphic unit is the part of buried soil 
characterized by one or more clearly defined soil ho¬ 
rizons containing pedogenically formed minerals and 
organic compounds (p.849, emphasis mine). 

Many upper Cenozoic, especially Quaternary, 
deposits are distinguished and delineated on the ba¬ 
sis of content, for which lithostratigraphic classifica¬ 
tion is appropriate. However, others are delineated 
on the basis of criteria other than content. To facili¬ 
tate the reconstruction of geologic history, some 
compositionally similar deposits in vertical sequence 
merit distinction as separate stratigraphic units be- 
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cause they are the products of different processes; 
others merit distinction because they are of demonstra¬ 
bly different ages (p.849, emphasis mine). 

Major objectives of stratigraphic classification are 
to provide a basis for systematic ordering of the time 
and space relations of rock bodies and to establish a 
time framework for the discussion of geologic history 
(p.849, emphasis mine). 

[Biologic remains are uniquely important be¬ 
cause] the irreversibility of organic evolution makes it 
possible to partition enclosing strata temporally. 
Third, biologic remains provide important data for 
the reconstruction of ancient environments of deposi¬ 
tion (p.849, emphasis mine). 

The committee obviously had trouble keeping its 
worldview from showing! Notice how many times time, 
process, and blatant belief in organic evolution enter the 
definitions of methods intended to be scientific. Even 
methods defined in empirical terms have been affected by 
nonempirical (i.e. extrascientific or metaphysical) con¬ 
cepts. Can a “mixed” method produce a strictly scientific 
result? Can a researcher schooled in ECP methods pro¬ 
duce objective results without a conscious effort? Are 
“data” really data? 

There are good reasons for this loss of objectivity, in¬ 
cluding observer bias and the difficulties of the task (R. 
Walker, 1990, p.777): “In many local studies, facies de¬ 
scriptions may be so complex that they go beyond our in¬ 
terpretive abilities. The first way to simplify a complex 
scheme is to group facies perceived to be similar and/or 
genetically related....” This shows the importance of recog¬ 
nizing the mixed question nature of natural history re¬ 
search. What a researcher observes, records, and even 
subconsciously interprets is an outgrowth of his paradigm, 
the result of his preconceptions. When attempting to ac¬ 
count for past events, such bias is inevitable. Using strati¬ 
graphic “data” from methods defined as scientific may result 
in acceptance of historical interpretations incompatible 
with a Biblical worldview. This problem arises because un¬ 
scientific and unbiblical concepts are absorbed in the 
practice of stratigraphic methods. 

Correlation: The Aehilles’ Heel 
of Stratigraphy 

Correlation is the act of identifying various rock bodies 
over a laterally extensive area as pertaining to each other, 
for example, as part of the same rock unit, stratum or for¬ 
mation. This is a major goal of stratigraphy, enabling one 
to understand the relation of a given stratigraphic unit 
within the context of regional geologic processes. Correla¬ 
tion is what the geologic column is all about—on a global 
scale, through all of earth history. Clobal correlation is 


what sequence stratigraphy is about. Stratigraphic meth¬ 
ods are means of defining, describing and correlating 
stratigraphic units. As demonstrated above, a number of 
troubling deficiencies have been identified in these meth¬ 
ods. Combinations of these methods inherit the doubtful 
elements of their weakest links. This is also true of correla¬ 
tion in general. 

A still deeper and more disconcerting issue is raised at 
an epistemological level by the results of an experiment by 
Zeller (1964). In an effort to test the veracity of the strati¬ 
graphic methods used to correlate cyclic sediments, he 
created some random sedimentary columns, which several 
geologists readily correlated with the real section he sup¬ 
plied. Not surprisingly, their stratigraphies differed, but 
they defended their respective stratigraphic columns vigor¬ 
ously. 

Erom the preceding story, it will be seen that our 
stratigraphic section, composed of randomly selected 
lithologies, does indeed show most of the characteris¬ 
tics that can be expected in a truly cyclic sequence. At 
this point the reader may wish to complain that the 
writer has gone too far in making up samples with 
which to taunt his colleagues. Let the reader be as¬ 
sured, however, that the writer’s humble efforts at cre¬ 
ating confusion are of truly minute proportions when 
compared to those of nature (pp.635, 636). 

Without a continuous excavation or uninterrupted 
string of boreholes, stratigraphy depends on correlation of 
data from scattered outcrops, isolated boreholes, or geo¬ 
physical methods. Even when data are relatively abun¬ 
dant, stratigraphic correlations are often interpretive, 
classifying strata as “diachronous” and attempting to de¬ 
fine them chronometrically (North American Commis¬ 
sion on Stratigraphic Nomenclature, 1983). 

What is so disconcerting about Zeller’s results is that 
they demonstrate that no unique stratigraphic solution is 
possible. All correlation, even that free from EGP bias, even 
that which eminently “makes sense, ” can never be more than 
tentative. Some researchers have been perceptive enough 
to acknowledge this (Howe and Williams, 1994), but most 
are not. Miall (1992) repeated Zeller’s experiment using 
four randomly generated columns and the Vail Curve. 
They all correlated extremely well. An essential issue es¬ 
capes the notice of many researchers unfamiliar with the 
philosophical principles presented above; Only one ficti¬ 
tious correlation is required to discredit a deductive strati¬ 
graphic framework (i.e. paradigm). This is the fallacy of 
“historical science”^; the “best reconstruction” of the past 
may be as far from the truth as the least tenable, and with¬ 
out the aid of history, we can never know. 

^The term “historical science” is here used to refer to that 
common practice of misapplying the methods of natural 
science to historical study. See Table III in Part I. 
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Conclusions 

• Methodological naturalism and natural science are in¬ 
compatible. 

• Methodological naturalism is foundational to the geo¬ 
logic column. 

• The Establishment Geologic Paradigm (EGP) is virtu¬ 
ally synonymous with the geologic column. Much con¬ 
troversy exists in creationist circles regarding the degree 
of validity of the geologic column. Much of this contro¬ 
versy results from a lack of understanding of the “mixed 
question” nature of the problem. 

• To the extent that postmodern views affect stratigraphy, 
the result will be a further devolution of the discipline. 

• Scientific (i.e. descriptive) stratigraphy must satisfy scien¬ 
tific criteria; historical stratigraphy must satisfy historical 
criteria. Scientific stratigraphy may theoretically be prac¬ 
ticed by diluvialists and evolutionists alike with free ex¬ 
change of data, though in practice this is often precluded 
by a lack of personal objectivity. Historical stratigraphy 
(which embraces most in practice) is nonempirical by 
nature and cannot be exchanged with worldviews hold¬ 
ing incompatible historical beliefs. 

• Of 13 common stratigraphic methods, only six are de¬ 
fined as purely descriptive. Unfortunately, not even these 
are commonly free of extrascientific or metaphysical in¬ 
put in practice. 

• An empirically defined sequence stratigraphy and the 
geologic column are mutually exclusive. Sequence stra¬ 
tigraphy as currently practiced is not empirically defined, 
though this does not preclude development of an empiri¬ 
cally defined sequence stratigraphy. 

• All correlation, however scientifically practiced and emi¬ 
nently pleasing, can never be more than tentative. With¬ 
out historical attestation, genetic relationships cannot be 
known with certainty. 
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Appendix 

Gene Edward Veith (1998) provided the following de¬ 
scription of postmodernism within the context of Ameri¬ 
can politics, but it is independent of application and so 
clear that it is worth quoting in its entirety. 

There was a time when the biblical worldview was 
taken for granted, when historical facts, the laws of 
nature, logical ideas, divine revelation, and moral 


principles were all issues of truth. Gall this time of 
openness to outside reality “premodern.” The nar¬ 
rowing of the mind began in the 18th century when 
“modernists,” giddy with the promise of science and 
the dream of Enlightenment progress, claimed that 
the only truths were those testable by scientific ratio¬ 
nalism. 

The modernist confidence in naturalist reason is 
now passe; Ghristians can applaud that. But while 
many are taking advantage of the decline of modern¬ 
ism to rediscover biblical realism, the cultural main¬ 
stream has turned to postmodernism, a worldview 
that tries to do without truth altogether. 

Eor postmodernists, truth is merely a “construc¬ 
tion” by the culture or by the individual. We con¬ 
struct our beliefs, so that what is true for me may not 
be true for you. Truth, as they say, is relative. Moral¬ 
ity depends on the individual’s choice. Religion oc¬ 
cupies a private corner of the brain, as a source of 
personal serenity, but not a set of truth claims about 
ultimate reality, much less a relationship with an ex¬ 
ternal, demanding, sovereign God. 

The rejection of truth in postmodernism means 
that attempts to persuade are construed as acts of op¬ 
pressive power. Since everyone’s beliefs have equal 
validity, “you don’t have the right to impose your be¬ 
liefs on anybody else.” Logical contradictions are 
OK. The willingness to change one’s story is a func¬ 
tion of the ability to “reinvent” oneself 

In the postmodernist dismissal of truth, image is 
everything. The meaning of words is not fixed but a 
function of “interpretation,” so that the speaker, lis¬ 
teners, and spin-doctors can construct their own 
meanings for them. What matters is not substance 
but projecting a positive image. 

Glossary 

allostratigraphy: a stratigraphic scheme which categorizes 
rock units base on their geometric (spatial) relations 
within a sedimentary basin 

chronostratigraphy: a scheme of time units devised for in¬ 
terpretation of geologic (stratigraphic) data 

contextualism: the view that propositions can only be un¬ 
derstood within the social or cultural contexts in which 
they were formulated 

cross-cutting relations: in igneous and metamorphic ter- 
ranes, relative age can often be inferred from observing 
which rock units cut through others, etc.; this is the ba¬ 
sis of lithodemic stratigraphy 

deconstructionism: an approach widely used in current lit¬ 
erary criticism whereby the ideas of contextualism and 
the existential denial of substantive communication are 
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applied to literature to “deconstruct” it, denying the 
possibility of knowing the author’s intent, and evaluat¬ 
ing it based on the critic’s perceptions 
existential: pertaining to the philosophy of existentialism, 
which emphasizes the subjective (nonempirical), per¬ 
sonal, moment-by-moment nature of individual exis¬ 
tence; it is a reaction against empiricism/positivism and 
differs from postmodernism in asserting the need for 
personal action and responsibility within the context of 
relativism 

genetic: pertaining to mode of origin 
isotopic dating: idea that absolute (chronometric) ages can 
be inferred from ratios of radiogenic isotopes 
Law of Superposition: doctrine that superjacent strata are 
younger and subjacent strata older than a given stratum 
lithodemic stratigraphy: stratigraphy of nonstratiform rocks 
based on relative dating criteria (i.e. cross-cutting rela¬ 
tions) 

methodological naturalism: view that science must be 
practiced as if the supernatural did not exist, as opposed 
to metaphysical naturalism, which asserts this point out¬ 
right. 

nihilism: denial of being or ultimate reality 
passive continental margin: the edge of a continent (shelf 
and slope) that is relatively stable relative to eustatic 
changes as opposed to, for example, a zone of active 
subduction 

pedogenic: formed from soil 

pedostratigraphy: correlation of rock units based on in¬ 
ferred paleosols (“fossil soil horizons”) 
pluralism: view that a diversity of worldviews, belief sys¬ 
tems or philosophies should be tolerated or promoted 
revelationism: belief that true knowledge has been trans¬ 
mitted from God to man 

seismic data: subsurface information obtained in the form 
of wave transmission rates and patterns of reflection and 
refraction; other geophysical methods are often used in 
conjunction with seismic 

sedimentary basin: a relatively depressed topography 
which affords accommodation space for deposition of 
sediments 

sedimentology: the study of sediments, sedimentary rocks 
and sedimentary processes 

tectonic: pertaining to forces and movements in the earth’s 
crust 

temporal: related to time, occurring during a particular pe¬ 
riod in time 

Vail Curve: the curve of relative sea level or eustasy (pro¬ 
moted by Peter Vail et al. at Exxon and revised by Haq 
et al.) 
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Book Review 

Ota Benga; The Pygmy in the Zoo, by Phillips Verner Bradford and Harvey Blume 
St. Martin’s Press, New York. 1992,282 pages, $22.95 


Ota Benga was a “pygmy” brought to America by an¬ 
thropologist Samuel Verner, and eventually found his way 
(or more accurately was forced) into a zoo, specifically in 
the monkey house of the Bronx New York Zoological Park. 
It is in many ways also the story of the good and bad fortune 
of Verner himself, but more so the story of early 1900s 
America and race and evolution theory. Indeed, Ota often 
gets lost in the story which is supposed to be about him 
(Bergman, 1993). 

The people who visited the zoo knew the purpose of the 
exhibit and indeed, some objected to it on the grounds that 
it was a deliberate attempt to try to prove evolution. The 
blatant racism, though, is nowhere as clear as the state¬ 
ments of the contemporary evolutionists, many of whom 
made it quite clear that they believed the “Negro race” is 
less evolved than Caucasians, and less worthy as human 
beings to inherit the earth. The existence of pygmies, 
many felt, made a lie of the teaching of Cenesis that all 
men are brothers, all descendants of Adam and Eve. What 
further proof did they need than a living, breathing, evolu¬ 
tionary link who was clearly not the equal of the white 
man, but who certainly was more than just a monkey? 

This well written in-depth story illustrates the results of 
Darwinist racism and its impact in American society, espe¬ 
cially American science. The story reads like a novel, and 
includes much anthropological insight into central Africa. 
It also includes a great deal of information on how Africans 
were once treated by whites —in this case the Belgian gov¬ 
ernment—an important part of which was their almost un¬ 
shakable perception that the pygmies and the central 
Africans in general were racially inferior, and of less value 
and worth than whites. 

Importantly too, one gains an appreciation of Ota and 
his incredible skill in surviving his world, and how without 
him and other pygmies many whites, even Verner himself, 
would likely have died in the African jungles. Once in 
America, Ota assimilated western society living skills to 
help him survive in a world hostile to him. Although 
whites were intrigued with pygmies, the pygmies were like¬ 
wise intrigued with whites—and many could flawlessly im¬ 


itate their behavior, such as their folding or unfolding of 
maps, cursing at mosquitoes, or writing notes in their jour¬ 
nals (p. 145). Interestingly, Ota’s view of evolution was like 
the pygmies of Africa, who were “very partial about how 
they apply the theory of evolution. When it comes to white 
men descending from the apes, they say they knew it all 
along” (p. 157). 

The account also makes Ota a real, living person with 
thoughts, feelings, and fully human emotions. This back¬ 
ground makes displaying him in a zoo and the words of his 
contemporaries all the more ironic. Unfortunately, the 
“primitive race” concept is still very much with us, and re¬ 
viewing the life of Ota shows that, although he was cultur¬ 
ally different, he was a very intelligent person in his own 
world (a world in which the whites were stupid and bum¬ 
bling). 

The story ended not long after Ota was released from 
the zoo when, in 1916, he tragically committed suicide 
with a gun. Thus ended the forced isolation from his fam¬ 
ily and people caused by the whites, most of whom were 
murdered by the “evolutionarily superior” race bent on ex¬ 
ploiting their land and property. The work contains scores 
of reprints of contemporary newspaper accounts about the 
affair which tell much about the racism of Darwinism at 
the time. 

The story of Ota Benga is only one of the many tragic 
fruits of early 1900s evolutionism, but one which contains 
a lesson that forces us to acknowledge the validity of the 
Christian teaching that all humans are brothers and sisters, 
all descendants of Adam and Eve. 
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Notes from the Panorama of Seienee 

Star Formation According to Fanlkner and Mnlfinger: Some Observations 

By Emmett L. Williams* 


Introduction 

Recently Dr. Danny Faulkner presented a paper at the 
Fourth International Conference on Creationism on the 
current state of creation astronomy (Faulkner, 1998) and I 
find much in the article with which to agree. In his conclu¬ 
sions, however, he criticized a paper of Ceorge Mulfinger 
on star formation published about 30 years ago (Mulfinger, 
1970). 

Star Formation as a Natural Process 

Faulkner (1998, p. 211) stated that Mulfinger was one of 
the creationists who believed that star formation violates 
the second law of thermodynamics and Faulkner noted 
“...but this is not true.” Mulfinger’s analysis was consider¬ 
ably more discerning and penetrating than Faulkner indi¬ 
cated. Mulfinger employed a star formation model 
developed by Lyman Spitzer of Princeton (Jastrow and 
Cameron, 1963, pp. 39-53) and determined the entropy 
change for a protostar during a supposed contraction 
phase, accounting for the volume and temperature varia¬ 
tion during that phase. Treating the protostar as an ideal 
gas, which Mulfinger (1970, p. 10) claimed was an excel¬ 
lent approximation since the distance between particles in 
the cloud was so great, the entropy change was calculated 
using 

„ dT dV 

dS = C/r —+ R— (1) 

which integrates to 

AS = Cp{\n Tf - In T,) + R(ln Vf - V,) (2) 

where Cp is the molar heat capacity at constant pressure; R 
is the universal gas constant; Tyand Vyare the final temper¬ 
ature and volume of the protostar respectively; T,- and V; 
are the initial temperature and volume of the protostar. 
Civen that V; = 5.64x lO'^^ nA, T; = 100 K, Vf= 1.40 x 10^^ 
m\Tf= 100,000 K. 

Before determining the entropy change, Mulfinger 
(1970, p. 10) stated: 

Calculating with figures given by cosmologists, 
we can estimate the entropy change for such a hypo¬ 
thetical condensation (protostar contraction). If it 
turns out that the entropy increases in such a process, 
we must conclude that it is natural and in keeping 

*Emmett L. Williams, 7312 Club Crest Drive, Flowery 
Branch, CA 30542-5 590 


with the “downhill” trend of nature. If, however, we 
find that the entropy would have to decrease, we 
have every right to be suspicious; “uphill” processes 
require organizing intelligence and/or energy from 
the outside. We would then have to examine whe¬ 
ther such could be supplied within the scope of natu¬ 
ral occurrences. (Parenthesis mine) 

Note that Mulfinger did not declare that the second law 
would be violated if an entropy decrease occurred, but 
questioned whether the force or process that caused the 
decrease would be within the scope of possible natural oc¬ 
currences. 

The calculation from equation 1 using the values in the 
Spitzer model yielded an entropy decrease of 33 entropy 
units per mole of gas in the cloud. Mulfinger (1970, p. 11) 
then commented that the condensation of the protostar is 
not a spontaneous process. He explained: 

Applying the second law to the star formation pro¬ 
cess, then, we find that the reverse process (expan¬ 
sion) rather than the forward process (contraction) is 
favored (p. 11). (Parentheses mine) 

The language of the second law is so structured that a 
calculated entropy increase indicates a spontaneous pro¬ 
cess, whereas a calculated entropy decrease indicates that a 
process must be forced so that it will proceed in an oppo¬ 
site direction. For instance, gases spontaneously expand 
(either in the laboratory or in an astronomical situation), 
but they must be constrained during contraction. If a gas 
contracts, there is not necessarily any violation of the sec¬ 
ond law, some external mechanism has forced the gas to 
decrease in volume. What would cause the protostar (a gas¬ 
eous cloud at 100 K) to contract? Spitzer surrounds the 
protostar with another gas cloud at 10,000 K. As the hotter 
cloud expands, it is supposed to force the inner cloud 
(protostar) to contract. 

Gravitational Considerations 

Faulkner (1998, p. 211) suggested that a contracting proto¬ 
star possesses considerable gravitational potential energy. 
Upon contraction one-half of the energy heats the protostar 
and the other half is radiated. Mulfinger (1970, pp. 11-12) 
performed gravitational force calculations at the surface of 
the protostar. He noted that in the initial stages of contrac¬ 
tion, the outward force caused by the thermal motion of the 
molecules on the surface of protostar (even at 100 K) is 
greater than the gravitational inward force. The radius of the 
cloud would have to contact to slightly less than the radius 
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of the earth’s orbit before gravitation is strong enough to 
cause continual contraction. The release of any significant 
gravitational potential energy would be late in the star for¬ 
mation process, possibly too late to aid in contraction. 
Mulfinger concluded his gravitational section as follows; 

In general, therefore, the smaller the object the 
more successfully it can contract provided equilib¬ 
rium has not yet been reached. But the enormous 
clouds that are fashionable among theoreticians to¬ 
day (those that are supposed to produce stars in 
groups of hundreds of thousands) are extremely unfa¬ 
vorable for contraction. Gravitation avails little at 
such a radius (1970, p. 12). Thus there is not much 
chance of obtaining any release of gravitational po¬ 
tential energy. 

Radiation 

Faulkner (1998, pp. 211-212) claimed that Mulfinger ig¬ 
nored the fact that energy is radiated from the protostar. 
How can heat initially be radiated from a 100 K protostar 
into a surrounding cloud at 10,000 K? Heat always moves 
from a hot object to a cold object spontaneously whether it 
be by conduction, convection or radiation. Mulfinger did 
not ignore radiation, it is not going to happen initially in 
the conditions specified in the Spitzer model. 

Entropy Production 

Faulkner (1998, p. 212) stated that energy is radiated from 
the protostar (AS is negative), but the absorption of that en¬ 
ergy elsewhere produces an even larger positive increase in 
entropy resulting in a total positive entropy increase. No 
details were given on how this exchange would operate. 
Often when a calculated entropy change is negative, indi¬ 
cating a nonspontaneous, unnatural process or occur¬ 
rence, a person often enlarges his system (mentally) to 
include entropy-producing mechanisms so that the en¬ 
tropy decrease is much smaller than the entropy increase. 
He then concludes that the entropy decreasing step can 
occur naturally because of the larger entropy increase else¬ 
where. Not so! All natural processes are spontaneous irre¬ 
versible processes; each must reflect an entropy increase 
(Crawford, 1963, p. 260). Prigogine (1967, p. 17) noted the 
specific situation called for by Faulkner is not possible for 
natural processes. Prigogine claimed that when only 
irreversible (natural) processes are operating; “We can 
therefore say that ‘absorption’ of entropy in one part, com¬ 
pensated by a sufficient ‘production’ in another part of the 
system is prohibited” (p. 17). 

Thus the ploy of an overcoming entropy increase to al¬ 
low for an entropy decrease elsewhere is not feasible for 
natural processes. As an example, a house in a subdivision 


is burning (entropy increase). There are no magical en¬ 
tropy decreases occurring in the house next door because 
of the rapid entropy increase adjacent to it nor would you 
expect any. All natural processes cause an increase in en¬ 
tropy. Thus Mulfinger’s analysis remains valid. You may 
contrive or invent a nonspontaneous process or mecha¬ 
nism on paper to develop a desired condition (as in the 
Spitzer model —an outer, hotter cloud forcing a cooler, in¬ 
ner cloud to contract). This intelligent planning, however, 
has no guarantee of working in a natural situation (the real 
world). Naturalists often demand the use of only natural 
processes when discussing origins with creationists, but 
their origin schemes call for nonspontaneous, unnatural 
processes. This is what Mulfinger emphasized. The issue is 
not whether you are able to make star formation viable on 
paper, but did it really happen that way. George (1970, p. 
9) quoted, G. R. Burbidge, a noted authority on the evolu¬ 
tion of elements in stars as saying: “If stars did not exist, it 
would be easy to prove that this is what we expect” (Aller 
and McLaughlin, 1965, p. 577). 

Conclusion 

Mulfinger discussed other topics in his paper; stellar aging, 
galaxy formation, galactic evolution, planet formation, var¬ 
ious types of stars, age of the universe, etc. His article is still 
available for study as a chapter in Speak to the Earth han¬ 
dled by Greation Research Society Books. Read the essay 
and evaluate his claims. He never intended his thoughts to 
be the ultimate writing on the topic. He felt that in spite of 
the clever well-thought-out star formation scenarios that 
creation by an intelligent Being was the only means by 
which the universe and its components could have come 
into existence. A physicist criticized Mulfinger’s paper in 
1971. Essentially Faulkner used these arguments, but did 
not include Mulfinger’s answers. See Hall, 1971, p. 87; 
Mulfinger, 1971, pp. 87, 88. 

Mulfinger’s work, however, is dated. It is time for other 
mathematically-detailed critical examinations of star for¬ 
mation concepts. I challenge creationists to tackle the 
topic. The new monograph to be edited by Faulkner is an 
excellent place for such an undertaking. Any discussion of 
this topic also is welcome in the Quarterly. 
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Evolution, Time, and Brontosaurus? 

By Carl R. Froede Jr.* 

According to many evolutionary biologists, the Dinosauria 
are believed to have evolved from thecodontian ancestors 
(Benton, 1990; Colbert, 1965; Romer, 1959, 1966; Stahl, 
1985). However, more recently this ancestry has fallen into 
question (based on cladistics), and the dinosauria now are 
proposed as being derived from the Archosauria (Archi¬ 
bald, 1996; Fastovsky and Weishampel, 1996; Padian, 
1989; Parrish, 1997). It is suggested that the separation of a 
once unified Pangaean landmass during the early Triassic 
isolated terrestrial plants and animals from the single ge¬ 
netic pool. Evolutionary forces in effect over the course of 
the millions of years of the Mesozoic Era then drove these 
groups of plants and animals to develop into new and dif¬ 
ferent types/kinds on each of the then existing continents 
(e.g., Laurasia, Gondwana) [Fastovsky, 1989; Fastovsky 
and Weishampel, 1996, pp. 30, 359-384; Kurten, 1969; 
Russell, 1993]. However, this interpretation is now coming 
into question due to the occurrence of similar types/kinds 
of fossilized flora and fauna found on each of the different 
continents. Fossil evidence suggests that there were similar 
distributions of plants and animals on each of the conti¬ 
nents with little to no evolution occurring in the time in¬ 
tervals for which they are defined (Archibald, 1996; 
Charig, 1971, 1973; Colbert 1985; Weishampel, 1990). 
What does this say for evolution? Do we observe the paral¬ 
lel evolutionary development of the same kinds of dino¬ 
saurs on each of the separated landmasses or are we 
observing the same types/kinds of dinosaurs spread across 
the various continents? 

The Dinosaur Mix-Up 

The Fernbank Museum of Natural History, in Atlanta, 
Georgia hosted one of the first exhibitions of Chinese di¬ 
nosaurs and mammals in the United States, from April 1 to 
December 31, 1995. Several North American paleontolo¬ 
gists came to Atlanta to examine these interesting and 
unique specimens of dinosauria. Some of these Chinese 
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dinosaurs were only known by a single skeleton. Hence, 
their extreme rareness contributed additional interest to 
western paleontologists. Much of the following informa¬ 
tion about the Chinese dinosaurs was conveyed to me by 
Fernbank Museum staff. 

One large sauropod on display was the newly identified 
Nuoerosaurus chaganensis (Figure 1). One of the informa¬ 
tion signs for this exhibit stated that this Chinese dinosaur 
was so new that it had not been assigned to any particular 
sauropod genus or species. The Fernbank Museum staff 
was initially informed that this display specimen was 100 
percent complete. Following its unpacking and assembly 
it was discovered that many of the bones were plaster casts 
made to fill in the gaps of missing bones. The Chinese pa¬ 
leontologists later informed the Fernbank paleontologists 
that this specimen was only 80% recovered from the 
Oagan Nur Salt Mine. It also was admitted that the skull of 
this particular specimen was not found. However, the Chi- 



Figure 1. The now defunet Chinese sauropod Nuoero¬ 
saurus chaganensis whieh was believed to be a new type 
of Camarasaur. Approximately 80 pereent of this speei- 
men was found and reeovered from a salt mine. The 
skull of this dinosaur was never found, and one from an¬ 
other Camarasaur was plaeed on this speeimen. The re¬ 
mainder of the bones are eomposed of plaster easts in 
order to fill out the skeleton. 
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nese paleontologists believed that the Nuoerosaurus sauro- 
pod was a new and unique Camarasaur and the skull of 
one such animal was placed on the skeleton on display 
(Figure 2). Camarasaurians are defined as four-footed 
plant-eaters which were 30 to 60 feet long and weighed up 
to 20 tons (Lambert, 1990, p. 49). The interpretation of 
this dinosaur being a new type of Camarasaur was based 
on the belief that many if not most of the Chinese dino¬ 
saurs are unique because of their evolutionary develop¬ 
ment far from the other dinosauria. 

I was told by the Fernbank Museum staff that in No¬ 
vember 1995, Dr. J. S. McIntosh (a recognized sauropod 
expert—see 1989, 1990, and Psihoyos and Knoebber, 
1994) visited Fernbank to investigate and examine the 
newly discovered Nuoerosaurus skeleton. He quickly real¬ 
ized that the skull and skeleton were improperly matched, 
and that the sauropod body was not that of a new Camara¬ 
saur. Dr. McIntosh identified the body as that of a Diplo- 
docus (Figure 3). This determination diminished the 
uniqueness of this Chinese sauropod as diplodocids are 
common. While this creature’s genus or species may vary 
from similar diplodocids found on the other continents, it 
clearly does not represent a totally different type/kind of di¬ 
nosaur as the Chinese paleontologists had originally be¬ 
lieved. Diplodocids are described as very large four-legged 
plant-eaters which include some of the largest of all dino¬ 
saurs, growing to lengths of 54 to 90 feet. They have been 
found in North America, Europe, Africa, and Asia (Lam¬ 
bert 1990, p. 146). 

The classification of this sauropod, as to genus and po¬ 
tentially even species, is now a matter of comparing subtle 
skeletal differences in this creature with other similar 
types/kinds of diplodocids. The assumption made by the 
Chinese paleontologists that their dinosauria represent a 
diverse and unique group is unfounded. The evolutionary 
assumptions that dinosaur diversity and uniqueness are 
based on distance and time does not appear to be sup¬ 
ported by the fossil evidence. 

This is not the first time that dinosaur bones have been 
incorrectly mixed with the head of one dinosaur attached 
to the body of another. The most famous case of this oc¬ 
curring in the past involved the sauropod Brontosaurus. 
The details of the Brontosaurus mix-up along with the 
creation and eventual elimination of this dinosaur genus 
will not be presented here. The reader is referred to works 
by both Could (1991) and Berman and McIntosh (1978) 
for additional details of this interesting incident. What is 
important to note is that it took 24 years for this error to be 
rectified for scientific purposes, and 110 years for the is¬ 
sue to be resolved for public purposes (Could, 1991). To¬ 
day, the sauropod dinosaur known as Brontosaurus no 
longer exists, and is now properly identified as an 
Apatosaurus. 



Figure 2. A close-up of the skull of a Camarasaur which 
was incorrectly placed on this skeleton of an Apato¬ 
saurus. This unfortunate mix-up is understandable 
based on evolutionary assumptions. 



Figure 3. A side view of the incomplete Diplodocus skel¬ 
eton. The tail of this creature is still missing bones and 
would extend an additional 8 to 10 feet if all the bones 
were present. 

The misidentification of various dinosauria appears to 
be more common than perhaps we currently realize. 
Their identification is based on a direct comparison be¬ 
tween the reconstructed original unknown creature and 
other similar types/kinds. This work is usually performed 
by someone who would know the creatures well enough 
to identify them. In the case of the Nuoerosaurus 
chaganensis on display at the Fernbank Museum of Natu¬ 
ral History it was Dr. McIntosh. This error in the identifi¬ 
cation of this Chinese dinosaur could have potentially 
continued for many years, all because these sauropods are 
from a country which has only recently opened its doors 
to the world. The assumptions of a totally unique and dif¬ 
ferent group of dinosauria made by the Chinese paleon¬ 
tologists is understandable if the evolutionary model for 
the development of these creatures is correct. The Asian 
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continent has been separated from other known dinosaur 
populations for breeding purposes (based on paleogeo- 
graphical maps created to reflect the fossil sauropod col¬ 
lecting locales of today), for million years (Condie, 1989; 
Dietz and Holden, 1970; Psihoyos and Knoebber, 1994; 
Smith, Smith, and Funnell, 1994; Windley, 1995). They 
had assumed that over the course of time their dinosauria 
had evolved into new families, genera, and species due to 
the separation of breeding populations, vast periods of 
time, and evolutionary forces. 

It is interesting to note that a current popular explana¬ 
tion as to why evolutionary radiation did not happen 
between the continents is due to the transgressions and re¬ 
gressions of sea-level during the Mesozoic. Evidently suffi¬ 
cient time and environmental pressures did not exist on 
any of the continents to create conditions conducive for 
much dinosaur evolution because the dinosauria were 
able to interbreed during sea-level regressions (via land 
bridges). Hence, we find rather successful creatures with 
no “transition types” and are told that they lived (basically 
unchanged from their “type”) for millions of years. 

A Young-Earth Flood Framework Approach 

Our Biblical framework would suggest that all of the terres¬ 
trial creatures were created on Day 6 (Genesis 1:24-25), 
and they existed along with mankind during the Antedilu¬ 
vian Timeframe (Froede, 1995). The Flood resulted in 
many changes on the earth including: 1) it served to kill all 
terrestrial animal life not preserved on the Ark, and 2) it 
provided the sediments to bury and preserve many of the 
dead plants and animals we presently identify in the strati¬ 
graphic record. We observe the fossilized remains of these 
large creatures at certain outcrops (usually concentrated in 
“dinosaur”graveyards) across the globe. It still is not under¬ 
stood how these complex creatures existed and functioned 
in the past (Alexander, 1989; McGowan, 1994; Psihoyos 
and Knoebber, 1994). 

This simple mix-up of dinosaur bones presents an issue 
which speaks to the core of the evolutionary paradigm. If 
the dinosauria evolved from the Archosauria and if they 
were separated from interbreeding contact with one an¬ 
other for millions of years and if evolution has driven them 
separately on each of the continents, then why are there so 
many similar types/kinds found on each of the continents? 
We should expect totally different types/kinds of dino¬ 
sauria on each of the continents if the various ancestors to 
dinosaurs were prevented from interbreeding and subject 
to hundreds of millions of years of evolution. However, the 
uniformitarians counter this argument with the suggestion 
that based on the similarity of the dinosauria on each of the 
continents there must have been some interbreeding 
among them (this of course all occurred with what 


amounts to hundreds of miles of water separating the con¬ 
tinents and thus preventing interbreeding during these 
suggested millions of years of time —see Colbert, 1985; 
Preiss and Silverberg, 1992, pp. 316-324; Psihoyos and 
Knoebber, 1994, pp. 6-7; Smith, Smith and Funnell, 
1994). Transcontinental interbreeding is believed to have 
occurred during sea-level lowstands throughout the Meso¬ 
zoic where various land bridges allowed the migration and 
breeding of the separated groups of dinosauria (Archibald, 
1996; Fastovsky and Weishampel, 1996, p. 384). 

An interpretation which better fits the fossil evidence 
would suggest that all the dinosauria were created and 
lived in environments defined by their kind/type. Little en¬ 
vironmental input or time served to limit the diversity be¬ 
tween the kinds. Dinosaurs outside the protection of the 
Ark were killed, scattered, and buried in the worldwide 
Flood. Subtle differences between dinosauria genera and 
species could be explained based on the variability of the 
population and the input of the environment. This would 
better explain the many similarities between the fossilized 
types/kinds of dinosauria genera and species on each of the 
continents today. 

The assumptions of evolutionary biology and the sup¬ 
posed role that plate tectonics played in the millions of 
years of dinosaur development need to be challenged. If 
time and the environment played such a key role in the 
evolution of life then we should expect a greater diversity 
of flora and fauna on each of the separated continents. 
This is not what the fossil record reveals. Hence, evolution¬ 
ary scientists are then forced to state that there was inter¬ 
breeding between the creatures without explaining what 
role evolution played and how these creatures crossed 
what amounts to hundreds of miles of open ocean (using 
their continental plate positions at the suggested times) or 
of invoking sea-level regressions to form various land 
bridges. It is time we identify “belief statements” versus sci¬ 
entific evidence in explaining the origins and existence of 
the dinosauria. 

The paleontological/stratigraphic record suggests that 
there is a similarity of “type/kinds” of dinosauria found on 
each of the continents. Those that we find fossilized in the 
various strata indicate rapid burial, and I suggest that this 
testifies to the global Flood of Noah recorded in the Scrip¬ 
tures. 

Glossary 

Archosauria: A subclass of diapsid reptiles, including the 

dinosauria, crocodilians, and pterosaurs and their an¬ 
cestors. 

Gondwana: The Late Paleozoic continent of the Southern 

Hemisphere. Various lines of evidence suggest that the 

present continents are fragments that have been sepa- 
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rated from each other by continental displacement. 
The supercontinent from which both Gondwana and 
Laurasia were derived was Pangea. 

Laurasia: The protocontinent of the Northern Hemi¬ 
sphere, corresponding to Gondwana in the Southern 
Hemisphere, from which the present continents of the 
Northern Hemisphere are believed to have been de¬ 
rived by separation and continental displacement. The 
hypothetical supercontinent from which Laurasia and 
Gondwana were derived is Pangea. The protocontinent 
Laurasia included most of North America, Greenland, 
and most of Eurasia, excluding India. 

Pangea: The supercontinent that is believed to have 
existed in Earth’s past which included most of the conti¬ 
nental crust of the earth, from which the present conti¬ 
nents were derived by fragmentation and continental 
displacement. 

Sauropoda: Jurassic and Gretaceous quadruped dinosaurs 
of herbivorous habit. 

Thecodontia: An order of primitive archosaurian reptiles 
of varied body forms, some foreshadowing dinosaurs 
and some crocodilians. 
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Book Review 

The Human Body: An Intelligent Design by Allen L. Gillen, Frank J. Sherwin III, and Alan C. Knowles 
Creation Researeh Soeiety Books, St. Joseph, MO. 1999,149 pages, $17 


If there is no Creator, there is no real meaning to life. If 
there is no designer, there is no design but just a hodge¬ 
podge of unrelated, non-functioning, loosely assembled 
parts of machines or human bodies. When students first 
examine the human body, they are overwhelmed by the 
complex and intricate designs that give precise functional 
purpose to each structure. In 14 chapters the authors dem¬ 
onstrate repeated physiological patterns in the 11 body sys¬ 
tems. 

This book discusses the various body systems by com¬ 
paring and contrasting the ideas of intelligent design by an 
inferred Divine Designer versus unthinking matter. The 
latter uses random processes over vast periods of time along 
with mutations to result in the alleged creative acts of natu¬ 
ral selection. The book elaborates on the biochemical ba¬ 
sis of blood clotting, the amazing immune response, the 
latest research on split brain studies, the physiology of 
flight, the body’s adaptation to high altitudes and con¬ 
cludes that the human body is the “ultimate machine.” 

This book is built around the basic universal patterns 
and themes in human anatomy and physiology that in¬ 
clude 

• the direct relationship of structure to function, 

• the laws of programmed homeostasis for precise func¬ 
tioning of metabolic mechanisms, 

• the interdependence between body parts, 

• short-term physiological adaptation to stressors, 

• maintenance of membranes/boundaries and 

• the triple concepts of order, organization and integra¬ 
tion. 


Most popular books on the human body, such as best 
selling National Geographic titles. The Incredible Ma¬ 
chine and Incredible Voyage: Exploring the Human Body, 
as well as most human anatomy and physiology tests, as¬ 
sume an evolutionary development of matter, life and the 
human body. This book is unique in that it is built around 
the widely accepted view of the integration of structure 
and function, but advocates a distinct creationist approach 
to the study of the human body. It is ideal for students of 
basic biology, human anatomy and physiology, pre-medi¬ 
cal, pre-dental and pre-therapy programs and all others in¬ 
terested in digging deeper into the logic that intricate 
design in the human body infers a Divine Designer. It 
challenges biology students to evaluate whether the cre¬ 
ation or evolution model of origins makes more sense. 

This book is highly recommended, either as a basic text 
or as a supplement to a basic text, for all human anatomy 
and physiology courses in Christian colleges and universi¬ 
ties. It definitely should be a reference book for all Chris¬ 
tian instructors of basic biology courses. 

Allen Gillen and Alan Knowles are Instructors of Biol¬ 
ogy at Pensacola Christian College in Pensacola, and 
Frank Sherwin is an Assistant Professor at the Institute for 
Creation Research in San Diego. 

David A. Kaufmann, Ph.D. 

3745 NW 7th Avenue 
Gainesville, FL 32607-2421 
kaufmann_d@hotmail .com 
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Letters to the Editor 


The Genesis Kind and Psarolepsis, a Fossil Fish 

I have long maintained that the Genesis kind is the plan or 
concept, which includes what can be seen in the pheno¬ 
type and also what could be produced by the organism’s 
genetic potential. Crosses between distinct species of 
camel produce females which are fertile and males that are 
infertile (Altman and Dittmer, 1962). This same outcome 
can also be seen in crosses between lion and tiger (Siegler, 
1972, pp. 89-94). A cross has been obtained between a 
camel and a llama (Ingham, 1998, p. 15). It is clear from 
these crosses and from the rest of the data in this paper that 
the Genesis kind does not conform to any particular hier¬ 
archical level of the taxonomic system because the above 
crosses involve species, genera, and even families. Can 
crosses occur between members of different orders on the 
classification table? It seems clear enough that cats and 
dogs which are both members of different families in the 
carnivore order can be ruled out from belonging to the 
same kind, but antelope with deer, hippo with pig, and 
moths with butterflies may be worthy of investigation to see 
how far crossing can go. 

In birds, crosses between chicken and turkey or guinea 
fowl and chicken involve families belonging to the same 
order. Swans, geese, and ducks also produced offspring 
when crossed with each other (Siegler, 1972, pp. 95-116). 

In 1980 Strickling produced a paper in the CRSQ in 
which he suggested that the kind was a plan or concept, 
but he seemed to take the view that the whole group of 
birds was the same kind if I have understood him correctly. 

I doubt that all 27 orders of birds are in the same kind, I 
think that the limits of crossing among birds should be in¬ 
vestigated (Strickling, 1980, p. 106). Within Strickling’s 
view of the kind we can assume that the level of class would 
also apply to amphibians, reptiles, birds and only when we 
get to mammals would we have smaller groups like cats, 
dogs and cattle and within all these levels some groups 
could have given rise to others within the basic plan. 

The organism’s genetic potential is not to be underesti¬ 
mated. In man the variation that can be produced may be 
inconceivable! Many other life forms have just as great, if 
not greater, amount of potential genetic change within the 
kind that could be produced (Ayala, 1978, pp. 54-55). 
With this in mind, I have in two previous papers men¬ 
tioned that it may have been possible that Marsupialia 
could have laid eggs in the past and that certain dinosaurs 
may have had feathers without ever going beyond their 
kind (see Brown, 1998; 1999 for further details). 

In a recent experiment two Australian scientists crossed 
two species of sea urchin and were surprised to find that 


the offspring looked like that of a starfish (Gopley, 1999, p. 
7). Like the birds mentioned earlier, the sea urchin and 
starfish are two classes which belong to the same phylum 
known as Echinodermata. It is still possible that the out¬ 
come of this cross means nothing, but it is, nevertheless, 
worth investigation by creationists to see just how much we 
can find out in terms of relationships within this group. 

Finally, we come to a fossil discovery of interest. The 
fossil in question is a fish called Psarolepis. The fish stems 
from the very beginning of the Devonian rocks, although 
there appear to be remains of it found in the Silurian pe¬ 
riod. The fish is said to contain features that belong to sev¬ 
eral groups of fish. Bony fish are grouped into two camps: 
Actinopterygii or ray-fins and Sarcopterygii which con¬ 
tain the lungfish and coelacanth. Most of the skull is like 
that of the Sarcopterygii, however, the tooth-bearing 
bones of the snout and lower jaw and the cheek bones are 
like those of Actinopterygii. The shoulder girdle is like 
that seen in another group of fish called Placoderms, also 
found in Silurian rocks. Psarolepis also has spines in front 
of the median fins, a feature found in yet another group of 
fish from Silurian rocks called Acanthodians (Ahlberg, 
1999 and Zhu, Yu and Janvier, 1999). The question is 
how did it come by so many different features from the 
viewpoint of creation? 

The main options (though there are permutations 
within these options) are as follows. In the first option, the 
fish was created with most if not all of those features and, 
through its genetic potential, gave rise to most, if not all, of 
the other groups of fish. This would have most, if not all, of 
the class of fish the kind concept or plan and in this way 
Strickling’s view of the class or most of it would be correct 
in this case, but by way of the organism’s genetic potential 
and not a direct creation of most groups. In the second op¬ 
tion, the fish gave rise to one or two lines of fish and no 
more, by way of the life forms’ genetic potential. In the 
third option, the fish was created with all those features or a 
few of them and gave rise to no other group, but was a form 
of fish that remained separate from the others. All of the ex¬ 
amples in this paper show that the created kind is not at any 
level within present-day schemes of classification system. 
But it is the plan or concept that is the kind and the genetic 
potential that each life form has that can help to produce 
the changes needed to adapt to a wide range of life styles 
and on the odd occasion produce features that we may not 
have expected. We must leave no stone unturned when 
looking for just what makes up a Genesis kind and what 
changes it can produce and try to be prepared for what may 
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at first seem like the unexpected, for we must never under¬ 
estimate the kind’s genetic potential. 
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Complexity, Variability Limits, and Holobaramin Boundaries 


I recently came across an article by Waxman and Peck 
(1998) which I believe supplies a new and solid basis for 
hard limits on DNA modifiability. Commenting on that 
article, Wagner (1998) asks, “Are organisms ... infinitely 
malleable by the changing forces of evolution, or do they 
contain a Bauplan, or body design, which remains little 
changed . . . ?“. He answers that Waxman and Peck show 
“that there is a complexity limit beyond which genes can 
freeze into a fixed state ... once the genes affect more than 
two characters that are under simultaneous stabilizing se¬ 
lection”. 

The article defines a ‘phenotypic character’, or simply 
‘character’, as any characteristic of a particular individual, 
which “can be anything from the circumference of the 
stem of a plant to the distance between two subunits within 
a protein”. It further defines a ‘pleiotropic mutation’ as one 
that affects three or more of these characters when it oc¬ 
curs in an organism’s DNA. Waxman and Peck derive a 
statistical model concluding that a pleiotropic mutation 
that survives leads to evolutionary stasis in all characters it 
affects. 

Allow me to define some more terms. A ‘Gaussian distri¬ 
bution’ or ‘bell curve’ is a curve of that shape on a graph. 
Imagine a graph in which the vertical axis measures a 
number of organisms within a population, and the hori¬ 
zontal axis measures the organisms’ value for a given char¬ 
acter, like “the circumference of the stem of a plant”. The 
number of organisms tends to be greater toward the center 
value, and smaller away from the center, hence the bell 
shape. For our final definition, a ‘singularity’ is a point on 
the horizontal axis of our graph where the curve goes verti¬ 
cally to infinity. Given these definitions, Waxman and 
Peck show that a non-pleiotropic mutation produces a 


Gaussian distribution for each character that is non-singu¬ 
lar, i.e., there is no singularity. But they also show that a 
pleiotropic mutation produces a Gaussian distribution for 
each character that is singular. In other words, when a mu¬ 
tation affects three or more characters, the bell curve for 
each character is squeezed into a single vertical line of es¬ 
sentially zero width and infinite height. There are also 
‘skirts’ in the curve to either side of the line, but their 
height is negligible. 

What does all this mean? In the non-singular distribu¬ 
tion, the number of individuals carrying exactly the opti¬ 
mal value for a given affected character is the area of a 
vertical line in the center of the bell curve, with near-zero 
width and the height of the curve’s maximum. This line is 
taller than any other such line under the curve, so the opti¬ 
mal value is the most likely one. However, the area of this 
line is minuscule compared to the total area under the 
curve, so relatively few individuals actually carry the opti¬ 
mal value in the non-singular case. The predominance of 
sub-optimal values allows microevolution to occur in the 
form of genetic drift. Gonversely, in the singular distribu¬ 
tion, virtually all individuals possess the optimal value for 
the given character. Thus, pleiotropic mutations prevent 
change in all characters they affect. In fact, as the number 
of affected characters increases beyond three, the skirts of 
the singularity flatten. That is, the portion of the popula¬ 
tion carrying the optimal value approaches ever closer to a 
perfect 100% for each affected character. 

To make a loose analogy, cars become more difficult to 
repair as their subsystems become more interdependent, 
because any change to one subsystem becomes more likely 
to break another subsystem. It makes sense that survival in 
a population would also become more difficult as muta- 
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tions affect more characters, though the given analogy is 
imprecise at best. So there is at least a somewhat intuitive 
basis for the Waxman-Peck model. But the model goes be¬ 
yond the intuitive to produce a singularity, implying not 
mere difficulty, but hard limits on variability. 

On the other hand, the same findings have been used in 
that article to support macroevolutionary theory, by 
explaining away examples of evolutionary stasis. But the ar¬ 
ticle ignores the fact that now all those chimerical muta¬ 
tions sought thus far in vain have a new restriction. We 
already know that each and every mutation that suppos¬ 
edly produced man from prokaryote, and indeed each one 
along every supposed descent line, must be beneficial. But 
now, it also must be either non-pleiotropic, or the last of 
these mutations to occur at its locus (gene location). The 
Waxman-Peck model says a surviving mutation would es¬ 
sentially never follow a pleiotropic one at the same locus. It 
follows that each time one of those billions or more of sup¬ 
posed mutations has occurred, if it is pleiotropic, then it 
has limited the number of loci available for further muta¬ 
tions. Even more important is the fact that it has prevented 
further changes in every character it affects. 

This argument should be applied cautiously, because 
(as pointed out in Wagner, 1998) it is conceivable that the 
Waxman-Peck model is merely producing mathematical 
artifacts. But a quite similar argument was posed by Fox 
(1999), with an entirely different basis. He quotes a Gould 
(1999) article in which this leading evolutionist deplores 
“the one-gene-one-trait notion”, and says, “the very notion 
of a gene ‘for’ something ... lapses into absurdity”. Fox 
draws the conclusion that any mutation would then alter 
“a whole suite of traits in addition to the target trait”, and 
asks, “then how can anyone state categorically that evolu¬ 
tion is even possible?”. Gould implies that all mutations 
may be pleiotropic. Note that if the Waxman-Peck model 
is correct, then Gould implies that every single mutation 
that survives may lead to stasis at its locus, and in all af¬ 
fected characters, adding considerable weight to Fox’s 
point that macroevolution is “impossible”. Greationist 
views on microevolution, however, are not affected by this 
model, since they are based only on the selection of pre-ex¬ 
isting alleles, and the view that mutations which affect 
codons do not survive anyway. 

But of even more use could be the broader implications 
of the Waxman-Peck model for holobaramin boundaries. 
You see, while the details are unclear, these boundaries are 
connected to complexity and thus (according to Wagner, 
1999) to pleiotropy. Following Wagner, we postulate that 
at least in a broad sense, complexity implies increased 
pleiotropy. Following Waxman-Peck, we postulate that in¬ 
creased pleiotropy implies decreased DNA modifiability.lt 
follows that we should generally find smaller species 


counts for holobaramins containing more complex organ¬ 
isms and larger counts for simpler ones. Thus, ignoring 
evolutionary and other classification system biases, we hy¬ 
pothesize that holobaramins of complex organisms should 
tend to have boundaries corresponding to lower classifica¬ 
tion levels, and simple ones to higher levels. This hypothe¬ 
sis is testable and should be examined in future 
baraminology studies as well as with existing data. Further¬ 
more, at the extreme of complexity we should not be sur¬ 
prised to find a holobaramin containing only one species, 
i.e.. Homo sapiens. And the fact that the Scriptures agree 
here should lend some credence to the hypothesis. 

However, we have a problem with our assumption that 
complexity implies increased pleiotropy. Are not mam¬ 
mals more complex than reptiles? Yet phylogenists attrib¬ 
ute more stasis (implying greater pleiotropy, and thus 
greater complexity) to reptiles than to mammals, though 
again that view contains macroevolutionary bias. Worse, 
the same argument implies that blue-green algae are also 
more ‘complex’ than mammals. Perhaps the relation be¬ 
tween complexity and pleiotropy is more subtle than we as¬ 
sumed. How does one measure complexity? Are there 
different types of complexity? On the other hand, could it 
be that pleiotropy is only one of several forces producing 
stasis? Since it appears obvious that mutations would affect 
more characters in organisms that have more characters, 
our assumption stands, but these descrepancies cry for res¬ 
olution. 

Gomparing previous CRSQ baraminology studies 
against this hypothesis, we will see that the huge gaps in 
coverage prevent our elucidating much of any pattern. 
That pattern is also obscured by biases in the classification 
system as well as our inability to ‘measure’ complexity. But 
while Bergman (1999) refutes the notion of common de¬ 
scent between the two Monera subkingdoms, 
Archaebacteria and Eubacteria, he does not preclude the 
possibility of a holobaramin as high as the Archaebacteria 
subkingdom level. On the other end of the spectrum Rob¬ 
inson and Gavenaugh (1 998a) find phenetic and cladistic 
support for the concept that the human species, as well as 
possibly the orangutan, constitute holobaramins at the spe¬ 
cies level. Interestingly, the latter authors also mention (p. 
203) that the molecular data, when separated from all 
other differentiating criteria, only minimally differentiate 
humans from the pongids. This could be another effect of 
pleiotropy. That is, if variability is more limited within 
more complex holobaramins, then variability across their 
boundaries could also be more limited as compared to 
simpler holobaramin boundaries. 

With the foregoing caveats in place, we are ready to 
compare published proposals associating holobaramin 
boundaries to classification levels as seen in this table; 
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Testudinae Felinidae Primate 

Kingdom 

Phylum 

Class 

Order 

Superfamily X 

Family X X 

Subfamily/Supergenus X X 

Genus X 

Species X 

The Testudinae (tortoise) column was drawn from Rob¬ 
inson (1997), while the Felinidae (cat) column was drawn 
from Robinson and Cavenaugh (1998b). The Primate in¬ 
formation was taken from a combination of Garcia- 
Pozuelo-Ramos (1997) and Robinson and Cavenaugh 
(1998a). 

The Testudinae/Felinidae relationship does not appear 
to fit my hypothesis. But does this contradict my hypothesis 
or does it contradict my a priori assumption that mammals 
would exhibit more pleiotropy than reptiles? Recall the prob¬ 
lem with our assumption that complexity implies increased 
pleiotropy. Then again, Frair (1991) suggests a baramin for 
turtles (including tortoises) at the order level, which would re¬ 
move the discrepancy in the diagram. But that does not re¬ 
move the problem with ‘complexity’, and I leave the diagram 
as it is to illustrate that problem. 

The Testudinae/Primate and Felinidae/Primate rela¬ 
tionships do generally follow my expectation. But, the 
Monera, Protista, Fungi, and Plantae Kingdoms are not 
even represented at all. In fact, all Animalia phyla are also 
missing, except Chordata, and within Chordata, only the 
Vertebrata Subphylum, and only its Mammalia and 
Reptilia Classes are represented. Clearly, this analysis can 
become meaningful only with a more representative sam¬ 
pling of organisms. It will also require a greater under¬ 
standing of the relation between phylogenic placement 
and complexity, as well as the separate relation between 
complexity and pleiotropy. Also there are the biases in 
phylogenic placement to deal with. Ideally, we would like 
to map all possible mutations to all their effects, and one 
might think that efforts like the Genome Project might 
make this possible. But a glimpse of the sheer magnitude 
of that problem is provided by Howe (1999) who says, “... 
nonhomologous structures can be produced even when 
two organisms have homologous (nearly the same) 
genes.”, and “... some structures which are ‘homologous’ 
can be produced by nonhomologous (different) gene path¬ 
ways.”. Isn’t God’s creation humbling? 


If my diagram shows nothing else, at least it shows that 
baraminology studies covering a vastly wider range of or¬ 
ganisms are in dire need, irrespective of my hypothesis. It 
also shows what a gargantuan task has been carried forward 
thus far by such a small group of our colleagues. I do not 
mean to belittle all the other gargantuan tasks our col¬ 
leagues are involved in, nor the role played by so many oth¬ 
ers whose work has supported the studies mentioned 
herein. Rather, allow me to paraphrase the closing state¬ 
ments of Frair (1991) to say that the naturalistic paradigm 
will never lose its grip on our culture, until we develop a 
relatively complete alternative, which includes among 
much else a relatively complete bariminology. Macroevo¬ 
lutionary theory can be picked apart with ease, but provid¬ 
ing an alternative is another matter indeed, and as I 
understand, our true goal. 

I would deeply appreciate comments by others on the 
Science article, my interpretations of its meaning, and its 
applicability to creationist studies. 
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The Production of Form, Hox Genes, and Symmetric Variation 


In my letter (Brown, 1999) I explained how symmetric 
variation works and I offer a number of recent examples 
which support the idea that genes produce form. Symmet¬ 
ric variation is at the heart of why life forms remain within 
their respective kinds and it also governs the outcome of 
genetic change and the types of change that can occur. 
The way amino acids are coded by their bases ensures that 
some mutations will produce no change, hence the term 
“symmetric”. I prefer the term symmetric because the 
term “silent” implies that nothing has happened whereas 
something has happened, but the result remains the same. 
Other DNA changes produce changes within the same 
amino acid groups and yet other mutations can produce a 
broader form of the gene by mutating outside the amino 
acid group to which the original amino acid belonged. 

Over the years, some 30 genes have been discovered 
that are active in producing the pattern of the embryo of 
the vinegar fly (Drosophila melanogaster). Three of these 
are involved with the production of the head to tail pattern 
of the organism (Niisslein-Volhard, 1996). By injecting a 
protein called bicoid at what would have been the tail-end, 
a head and thorax are produced instead. With the bicoid 
protein a head can be produced at either end if desired (St. 
Johnston and Niisslein-Volhard, 1992). An even more re¬ 
cent paper has shown that a new family of secreted proteins 
cause head induction in Xenopus (Glinka, Wu, Delius, 
Monagham, Blumenstock and Niehrs, 1998, pp. 357- 
362). 

A recent science program in the B. B. C. Horizon series 
presents a history of the Homeobox genes (Hopeful Mon¬ 
sters, 1998). In this program, a Hox gene that was involved 
in the guidance of eye production in a mouse was put into 
a fruit fly and the eye of a fruit fly was produced. A Hox 
gene known as Hedgehog was taken out of a fruit fly and 
put into a developing chick and as a result a mirror image 
of the chick wing was produced. This gene in the fly is used 
to guide the production of the limbs. In a remarkable case 
a woman in the U. S. A. had this same gene used to induce 
the production of new bone in her damaged leg. This 
shows that these genes are like switches that control other 
genes that guide the production of specific organs such as 


wings. What type of organ goes where is determined by the 
Homeobox genes like turning on the production of an eye. 
But the nature of the eye which is built will be governed by 
many target genes which produce an eye that is typical of 
the particular kind of life form. Bony fish have a number of 
mammalian Hox genes, but do not produce anything be¬ 
yond fish structures. Likewise horseshoe crabs have Hox 
genes belonging to higher forms of life but do not produce 
anything beyond crab organs (Carroll, 1995, p. 484). 
These phenomena fit well with the creation view. The list 
could be extended but space does not permit us to go fur¬ 
ther. There is enough here to show that there is a very 
strong genetic connection to form. 

The genetic mutations hoped for by evolutionists to 
change life forms beyond their kinds will not come about. 
But any mutations that do occur will only produce changes 
within the genetic potential of the kind. 
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I do not doubt that the world was created in the beginning with all the perfection which it now possesses; so that the Sun, the 
Earth, the Moon, and the Stars existed in it, and so that the Earth did not only contain the seeds of plants but was covered by ac¬ 
tual plants; and that Adam and Eve were not born as children but created as adults. The Christian faith teaches us this, and natu¬ 
ral reason convinces us that this is true; because, taking into account the omnipotence of God, we must believe that everything 
He created was perfect in every way. 

Rene Descartes (1596-1650) 

Quoted from English edition oi Principles of Philosophy, 

Ed. V. M. Miller and R. P. Miller, 1983. 
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Assessing Creationist Stratigraphy (CRSQ 36:51-60) and the Formation of Clay 


I read with interest this article as it is one of the few that are 
prepared to examine the whole subject of the real situation 
of geological strata in both a general sense and then to see 
in detail how it fits a particular location. 

There is still considerable debate on where, in the evo¬ 
lutionist-based geological column, the upper limit of the 
Flood strata should be drawn. What neither side seem to 
be doing is actually answer the objections of the opposi¬ 
tion. They are like “ships that pass in the night.” One of the 
most testing aspects of any model is the way in which it is 
able to answer any objections made by its critics. Creation 
is well able to defend itself against any evolutionary opposi¬ 
tion, but it also needs to look at the way in which it handles 
contradictory viewpoints within itself Its record on this 
score, and I could name several issues, is not all that good. 

My main concern with these general stratigraphical pa¬ 
pers is that every one of them misses a most important flaw 
in their basic assumptions when they refer to the many and 
varied strata as primarily the result of “erosion and deposi¬ 
tion” of previously existing strata. This, in fact, is one of the 
main challenges that this paper presented to creation geolo¬ 
gists. It often refers to “erosion” and “high energy levels”, 
demonstrates that existing creationists theories are inade¬ 
quate to explain the present strata, and finally contends that 
“a new approach to creationist stratigraphy is required” and 
hopes “that other creationists will focus their efforts develop¬ 
ing concepts and models that eschew the GUC.” 

The problem is that the “high energy” required to pro¬ 
duce the mass of clay that there is around the world by 
grinding rocks to powder is far higher than we could possi¬ 
bly imagine and neither could it have taken place in the 
short period of time within or outside the Flood. I would 
ask any geologist with an ability in mechanics to calculate 
just how much energy it would take to grind one cubic me¬ 
ter of rock into clay. Then multiply this up to give the vast 
volume of clay deposits known. I am sure that he will find 
that even the most violent water and wave action could not 
carry this out even within the lifetime of this earth. But 
then, even this calculation is irrelevant, because grinding 
does NOT produce clay—only the much larger particles 
of silt. 

What, then, was the source of these huge deposits, and 
how could they have been settled out from great depths of 
water in the very short time of the one year of the Flood? 

There is one simple proposal which answers both these 
questions. I am convinced that the vast majority of both pre 
and post—Flood deposits of clay and granular materials 
was the result of hydrothermal water (HTW—or super¬ 
critical water) bringing up vast quantities of the various dis¬ 
solved minerals which then spread out over the ocean 
floor, engulfing the various sea creatures and eventually 


land animals that it overcame. The extremely fine clay par¬ 
ticles are the result of chemical reactions between the sea 
water and the HTW, and cannot be of erosion. 

One feature of this model that might make interpreta¬ 
tion of local strata far easier is that this outpouring could 
take place over dry land just as easily as under water. Some 
“sedimentary” deposits would not, therefore, have to be be¬ 
low the existing sea level of that time. Even clay could have 
been produced by chemical reactions within the rising 
HTW. 

This source of strata material is not a new proposal but 
was made by a secular geologist—R. L. Stanton (1982). 
The ramifications of this subject are far too extensive for a 
letter such as this but I have discussed it in my Science vs. 
Evolution (Bowden, 1991, pp. 147-150) and more exten¬ 
sively in my True Science Agrees With the Bible (Bowden, 
1998, pp. 355-375). In the latter I deal with many aspects 
of the geological column that the hydrothermal water 
(HTW) model solves. HTW is the only source that can 
provide anywhere near an adequate explanation of the 
many problems that face geologists, particularly 
creationists, who must deposit vast quantities of very fine 
material in a very short period of time. In no way could our 
present geological strata have been the result of erosion, 
and the puzzlement of the authors of this interesting, real¬ 
istic and challenging article on this problem is plain for all 
to read. 

I am convinced that not until creationist geologists ex¬ 
amine the model of the source of the strata being dis¬ 
solved material in upsurging hydrothermal water —the 
“fountains of the deep” —will they even begin to produce 
an adequate explanation of the present day geological de¬ 
posits. Revolutionary as it may seem, it will have to be 
taken eventually. 
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The Uniformitarian Column and Flood Geology: 

A Reply to Froede and Reed (1999, CRSQ 36:51-60) 


Froede and Reed’s (1999) assessment of creationist ap¬ 
proaches to stratigraphy creates a major problem for dia¬ 
logue between diluvialists. Their essay is dominated by 
value judgments which make it clear that they think accep¬ 
tance of any aspect of the geologic column leads to confu¬ 
sion, incoherence and the danger of compromise. We 
consider that the appropriate way forward for such ex¬ 
changes is to present rational arguments and draw conclu¬ 
sions. Claims to occupy the “moral high ground” are 
premature and unwarranted. 

We are able to find some common ground with Froede 
and Reed. One sentence in their article expresses a senti¬ 
ment that we share in principle. “It is our opinion that a vi¬ 
able creationist stratigraphy requires adherence to 
Scripture and eschews modification of a biblical 
worldview to accommodate uniformitarianism” (p. 53). 
The only problem for us with this is the use of the term 
“uniformitarianism” in a pejorative way. The word is 
fuzzy, like “evolution”. We need to define our terms care¬ 
fully and make it clear which forms of uniformitarianism 
we object to. However, we are sorry to find that, despite all 
their warnings about compromise, Froede and Reed have 
not given any valid grounds for thinking that diluvialists 
who accept the concept of the geologic column have 
veered in this direction. Similarly, they are wrong to imply 
that these same diluvialists have any lesser convictions 
about what faithfulness to Scripture entails. 

In a statement about the geologic record (Snelling et 
ak, 1996), which Froede and Reed cite, a group of 
diluvialists distinguished concepts which that are con¬ 
flated within the geologic column; particularly the 
lithostratigraphic column, the biostratigraphic column 
and the chronostratigraphic column. The general validity 
of the first two elements was affirmed and considered to be 
a sound basis for future research in creationist geology. 
This clearly points people in a different direction to that 
advocated by Froede and Reed, but it did so in a way that 
avoided inflammatory language and the making of value 
judgments. This statement also affirmed “that the starting 
point for our geological thinking is the historical record in 
the book of Genesis, which we accept at its face value.” 

All Froede and Reed’s expressions of “fear” and con¬ 
cerns about “compromise” relate to their perceptions 
about the “global uniformitarian stratigraphic column”. It 
is obvious that Froede and Reed consider the geologic col¬ 
umn to be inherently evolutionary and uniformitarian in 
its formulation and that without these conceptual founda¬ 
tions, the column could not have been erected. This point 
has been addressed on numerous occasions in the 
diluvialist literature (Clark, 1946; Ritland, 1981; 1982; 


Watts, 1985; Carton, 1990; Robinson, 1997) and we con¬ 
sider that there is little to be gained by going over the same 
ground again and again. Suffice to say here that the 
lithostratigraphic and biostratigraphic columns can be 
constructed (and, as a matter of history, were constructed) 
without utilizing “evolutionary” and “uniformitarian” pre¬ 
suppositions. In our judgment, these columns have the sta¬ 
tus of aggregated field data. The concept of evolution from 
a common ancestor has been used to interpret the data, 
and various uniformitarian ideas have been used to explain 
the processes of erosion and deposition, but the data is in¬ 
dependent of these theoretical constructs. 

Froede and Reed believe that the northern Gulf of 
Mexico Basin provides an excellent setting for testing vari¬ 
ous approaches that seek to integrate the geologic column 
with biblical history. We have no problem with this ap¬ 
proach in principle, but we do find the methodology for 
testing adopted by Froede and Reed to be wholly defective. 
For the end-Palaeozoic and end-Mesozoic boundary pro¬ 
posals, Froede and Reed offer four objections. These are; 
(a) the volume of sediments deposited after the Flood is 
considered excessively large, (b) the fall in mean sea-level 
over this time is considered excessively dramatic, (c) there 
is a necessity for high-energy erosion/transport/deposition 
in a post-Flood context, (d) there are difficulties in identi¬ 
fying source sediments outside Flood conditions. 

In order to test the models, it is necessary to examine 
critically how the various proposals handle these ques¬ 
tions. However, Froede and Reed do not do this with any of 
the diluvialist models! For the end-Palaeozoic and end- 
Mesozoic boundary proposals, they simply assert “We do 
not believe that any reasonable explanation can be offered 
for these conditions in the NGOMB (Northern Gulf of 
Mexico Basin).” Later, this statement of belief hardens; 
“As expected, each of the creationist models tied to the 
GUG fail to explain the observed stratigraphic sequence in 
a logical and defensible manner.” The quality of argument 
here is unacceptable! Froede and Reed have evaluated 
nothing; merely offered assertions. This is not the way sci¬ 
ence is undertaken and this kind of pre-emptive strike 
against alternative views is devoid of content. 

For ourselves, we have no doubts that the questions 
raised by Froede and Reed can be answered in a rational 
and coherent way and that the NGOMB can be under¬ 
stood in a post-Flood context. This would require the prep¬ 
aration of a paper to discuss the relevant issues. Similarly, 
Froede and Reed have much work to do to justify their as¬ 
sertion that everything in the NGOMB prior to Ice Age 
sedimentation can be classified as high-energy Flood de¬ 
posits. In failing to justify this assertion they render them- 
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selves open to the charge that their Flood model exists 
independently of field data. When they do prepare some¬ 
thing to support their thesis with a proper analysis of data, 
we would request that they address wider issues arising out 
of the regional geology. We would like to know what a “lo¬ 
cal geologic column” looks like in this area of the world. 
Geologists have excellent drill core data and horizons are 
correlated over long distances. Froede and Reed need to 
explain how they handle this issue of correlation where 
there are abundant data from drill cores and seismic sur¬ 
veys. Since the Paluxy and Glen Rose Formations are 
traced from surface exposure to depth, and since these 
strata have been previously discussed from different per¬ 
spectives in the Quarterly (Garner et ak, 1996), the validity 
of these correlations is of considerable interest. In addition, 
we consider that some discussion of the volumes of 
Palaeozoic and Precambrian rock should be included, as 
this has to be part of the total picture. 

We are very concerned about the claim that the geo¬ 
logic column concept is inherently uniformitarian. We 
find that opponents of the geologic column have written 
pages and pages of polemical material which do not ad¬ 
dress the real issues; they are laboring under false percep¬ 
tions about what their fellow diluvialists are doing. This 
response to Froede and Reed is essentially a plea for a 
higher standard of debate and a challenge for diluvialists 
generally to engage with the real world of geologic data. 
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Bible-Based Flood Geology: Two Different Approaehes to Resolving Earth History— 
A Reply to Tyler and Garner 


Introduction 

A simple question: Would young-earth creationists have 
ever developed anything like the evolution-based global 
stratigraphic column to define Earth history had it not al¬ 
ready been invented by the evolutionists? If the answer is 
“no” then we ask “Why use it?” 

Mr. Tyler and Mr. Garner present a case for creationists 
to use the global uniformitarian stratigraphic column in 
defining a Biblical version of Earth history. They are not 
alone in proposing this approach (Snelling, Scheven, Gar¬ 
ner, Ernst, Austin, Garton, Scheven, Wise, and Tyler, 
1996). Although we have the high confidence in Mr. Tyler 
and Mr. Garner, we are concerned with their approach be¬ 
cause many “Christian” geoscientists have over the years 


attempted this same sort of mofdification of the global 
uniformitarian stratigraphic column only to abandon the 
young-earth approach completely for theistic evolution 
(e.g., Morton, 1986; Northrop, 1986; Ross, 1994^; Van 
Till, Young, and Menninga, 1988). This alone causes us 
concern that anyone would continue to espouse the belief 
that they can use the evolution- and time-based strati¬ 
graphic column within a young-earth Flood context, sans 
evolution and sans time. We continue to wait for examples 

^See Van Bebber and Taylor (1994) for a great critique of 
Ross’s book, one consistent with Scriptures within a 
young-earth framework. 
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from this group where they can successfully demonstrate 
this approach. However, despite our differences on this is¬ 
sue we desire the advancement of earth history within the 
young-earth Biblical framework. 

Mr. Tyler and Mr. Garner state that our paper “creates a 
major problem for dialog between diluvialists. ” We respect¬ 
fully disagree. They are correct in pointing out the need for 
dialog, implying disagreement over a significant issue. A 
dialog requires the statement of opposing positions and the 
presentation of evidence in support of each. We fail to un¬ 
derstand how our paper (especially read in light of our pre¬ 
vious work) does not do so for our position, or how it 
precludes Mr. Tyler and Mr. Garner from doing it with 
theirs. We believe that our paper is a part of a needed dia¬ 
log between diluvialists. Many of the readers may now be 
asking what this dialog is all about. 

The issue at hand is simply this: does the geologic col¬ 
umn represent a compilation of objective empirical data, a 
tabula rasa of stratigraphy, or not? It is Mr. Tyler and Mr. 
Garner’s position (as well as that of other prominent crea¬ 
tionist geologists previously mentioned) that it does—it is 
ours that it does not. Readers should be aware of this funda¬ 
mental issue so that they can understand articles and let¬ 
ters written from either perspective. We would be more 
than pleased to continue this dialog in print, but until we 
are convinced otherwise, all of our articles, notes, letters, 
and monographs should have been and should be clearly 
understood to include a rejection of the geologic column as 
a starting point for defining or defending diluvial geology. 
We believe that this critical point has been communicated 
repeatedly in our past work. 

Mr. Tyler and Mr. Garner appear to believe that this is a 
closed issue; “... there is little to be gained by going over the 
same ground again and again. ” We disagree, again respect¬ 
fully, and suggest that this question is one of the most fun¬ 
damental to diluvial geology, and therefore worth 
revisiting on a regular basis, especially since there is still 
honest disagreement over it. 

Getting at the Issues 

The letter raises five questions to be answered. We have 
taken the liberty of organizing them for the benefit of the 
readers. If we have not captured their thought com¬ 
pletely, we welcome a further exchange. These questions 
include: 

1. Why do we reject the geologic column, 

2. How do we intend to proceed apart from the geologic 
column, 

3. What evidence for our position was presented in the 
paper, 

4. Where do we go from here, and 

5. What is at stake? 


First, Why Do We Reject the Geologic Column? 

Tyler and Garner assert that the geologic column, as they 
define and use it, has no connection to either evolution or 
uniformitarianism. They state that the lithostratigraphic and 
biostratigraphic columns can be constructed... without using 
“evolutionary” and “uniformitarian” presuppositions. We 
disagree, and that is precisely why we reject the geologic col¬ 
umn. The geologic column is the summary of natural his¬ 
tory as it played out in Earth’s past. The most fundamental 
assumptions behind modern natural history are those of 
uniformitarianism and evolutionary progression. In past 
works, we have presented arguments for these links. We 
would refer anyone interested to Froede(1995,1997,1998); 
Reed (1998), Reed et al. (1996); and Reed and Froede 
(1997). We are not alone in this evaluation. Both creationist 
(e.g.. Bliss, Parker, and Gish, 1980; Gish, 1985; 1993; 
Wilder-Smith, 1981) and naturalist writers (e.g.. Berry, 
1968; Harbaugh, 1974; Jablonski, Erwin, and Eipps, 1996) 
have long asserted the necessary relationship between the 
geologic column and its evolutionary presuppositions. 

The North American Stratigraphic Gode [NASG] 
(1983, p. 849) states: Biologic remains contained in, or 
forming, strata are uniquely important in stratigraphic 
practice. Why? Tyler and Garner’s independent biostrati¬ 
graphic units appear in the first sentence: First, they pro¬ 
vide the means of defining and recognizing material units 
based on fossil content (biostratigraphic units). However, 
that is not the whole story. The NASG does not leave its 
biostratigraphic units hanging in midair without stating 
how to integrate and interpret them. It continues: Second, 
the irreversibility of organic evolution makes it possible to 
partition enclosing strata temporally. Third, biologic re¬ 
mains provide important data for the reconstruction of an¬ 
cient environments of deposition. (We assert that the 
reconstruction of ancient environments of deposition is 
carried out using the presupposition of uniformitarianism. 
Since we understand uniformitarianism to be the histori¬ 
cal presupposition of Naturalism, it is only proper to use it 
in the sense of being opposed to a biblical understanding. 
If that is read as “pejorative,” so be it.). 

The NASG (1983, p. 849) continues: Major objectives 
of stratigraphic classification are to provide a basis for sys¬ 
tematic ordering of the time and space relations of rock bod¬ 
ies and to establish a time framework for the discussion of 
geologic history. For such purposes, units of geologic time 
traditionally have been named to represent the span of time 
during which a well-described sequence of rock, or a 
chronostratigraphic unit, was deposited... This procedure 
continues, to the exclusion of other possible approaches, to 
be standard practice in studies ofPhanerzoic rocks. 

The International Stratigraphic Guide (Salvador, 1994) 
states the same ideas with regard to defining stratigraphic 
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units via evolutionary biology, and measuring geologic 
time by way of the evolution of life (as exhibited by the 
change in fossils). Stratigraphers and evolutionary biolo¬ 
gists use this as a basis for defining the entire global strati¬ 
graphic column. So any attempt by anyone who wishes to 
dissect and import portions of the global column will nec¬ 
essarily require some explanation about how the evolu¬ 
tionary assumptions are divorced from the new young- 
earth creationist interpretation. This presents a problem as 
we see it. 

Stephen Jay Gould (1997, pp. 157-158) captures the es¬ 
sence of the problem addressed by the writers of the strati¬ 
graphic code: 

A chronometer of history has one, and only one, 
rigid requirement—something must be found that 
changes in a recognizable and irreversible way 
through time, so that each historical moment bears a 
distinctive signature. Geologists have long appreci¬ 
ated this principle in the abstract, but had not found 
a workable criterion... Moreover, rocks are simple 
physical objects formed by chemical laws and, as 
such, do not bear distinctive temporal signatures. 
Quartz is quartz —conjoined tetrahedra with a sili¬ 
con ion in the center, surrounded by four oxygen 
ions, each shared with a neighboring tetrahedron. So 
it was in the beginning and is now, and ever shall be 
so long as nature’s laws prevail. Gambrian quartz is 
not different from Pleistocene quartz. But life is com¬ 
plex enough to change through a series of 
unrepeated states. Today we attribute this irrevers¬ 
ible sequence to the workings of evolution... 

So history is not interpreted on the basis of some 
lithostratigraphic or biostratigraphic assemblage of se¬ 
quences independent of presuppositions. As Gould points 
out, only the workings of evolution provide a strand to fol¬ 
low the events of history through the rock record. Gould, 
in the same book also explains that 19*^*’ century geology 
(when the column was assembled) was dominated by the 
views of Hutton and Lyell, and that biologic views of prog¬ 
ress were common when Lyell published his multi-vol¬ 
ume work Principles of Geology between 1830 and 1833. 
Furthermore, as was described in Reed (1998), the as¬ 
sumption of uniformitarianism provides a time dimension 
to positivism, and is thus a prerequisite for any historical 
interpretation within the Naturalist worldview. 

Another difference between Ghristian and Naturalist 
views of history was stated in Reed and Froede (1997). 
The geologic column is predicated on the uniformitarian 
assumption that the rock record must be described in 
terms of processes rather than events, and that this bias is 
necessary to Naturalism which has no principle of histori¬ 
cal continuity outside of nature. Gontinuity is provided 
geologically by the continuous operation of processes 
that can be scientifically described today. Gontinuity is 


provided biologically by the inexorable march of irrevers¬ 
ible evolution. In contrast, the Biblical model of history is 
one of physical discontinuity resulting from supernatural 
intervention, which is anathema to Naturalism. Histori¬ 
cal interpretation is not precluded however, since conti¬ 
nuity is found in God, and open to man through 
revelation. 

A key feature of the geologic column is that it correlates 
by the parameter of time. Whether the duration of time in¬ 
volved is measured in microseconds or millions of years, 
the fact remains that in the geologic column, correlation is 
by necessity, chronal correlation. Therefore, to assert that 
lithostratigraphic and biostratigraphic columns exist inde¬ 
pendent of a chronostratigraphic column ignores the fun¬ 
damental fact that both the uniformitarian (old earth), and 
Tyler/Garner and Snelling et ak, (1996) (young earth) ver¬ 
sions of the geologic column create a single vertical model 
that must globally correlate point X in the Paris Basin to 
point X in the Gulf of Mexico (or anywhere else) on the ba¬ 
sis of time equivalence. Tyler and Garner appear to think 
that the argument is simply one of duration —we take a 
quite different approach and argue the wisdom of holding 
to time per se as the basis by which to correlate strata. We 
believe that since most of the rock record was produced by 
the Genesis Flood (one year) and that other parameters 
(such as energy in Reed et ak, 1996 or environment in 
Woodmorappe, 1999) are appropriate to correlate the rock 
record in diluvial models. 

Long time intervals are congenial to this time-correla¬ 
tion approach of the geologic column. Short time inter¬ 
vals, advocated by Mr. Tyler and Mr. Garner, do not result 
in merely a quantitative change to the column —they 
wreck the entire structure. The severely limited duration 
required by a global Flood destroys the possibility of a sin¬ 
gle vertical succession representing laterally isochronous 
strata on even a regional scale, much less the entire earth. 
For example, Austin (1994) presents a model of a north¬ 
ward transgressing Flood front over southwestern North 
America. If this is true, then the sequence expected from 
that prediction might include (a) erosion surface, (b) basal 
clastic lag, and (c) sediment deposition. This sequence is 
generally encountered in what are classified as the lower 
Paleozoic sediments in much of central North America. 
However, if Austin’s model is correct, then Gambrian 
sandstones would be deposited synchronously with Ordo¬ 
vician dolomites, and perhaps even Mississippian lime¬ 
stones as the Flood front migrated across the continent. 
Similar sequences of sediments deposited in similar condi¬ 
tions would not be chronal equivalents, as has been 
discussed in Berthault (1994). During the massive trans¬ 
gressive-regressive cycle imposed by the Genesis Flood, 
there would be a point of maximum potential global iso- 
chronity at the height of the Flood (the point in time at 
which geologic processes would tend to be occurring simi- 
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larly at the widest scale). The potential for global iso¬ 
chronous processes would decrease both forward and 
backward in time from that point. That is why correlation 
is better performed by another parameter such as environ¬ 
ment or energy in a Flood model. Thus, it is not the dura¬ 
tion of the chronostratigraphic column that we question — 
it is the possibility of a single, global, valid chronostra¬ 
tigraphic column at all. Even in a compressed timescale, 
the vertical model does not provide a guide to laterally cor¬ 
relating synchronous sediments. 

Finally, we assert a link between the geologic column 
and the Naturalist worldview because we reject the possi¬ 
bility of neutrality in historical interpretation. All history is 
interpretation, and all interpretation is guided by presup¬ 
positions independent of data (see Reed, in press). The fact 
that Mr. Tyler and Mr. Garner would assert that the col¬ 
umn is aggregated field data supports our position. The 
reader should stop and wonder under what assumptions 
were the data aggregated the way they were, and why did 
the aggregators even believe that they could aggregate the 
data at all? Why were the data aggregated in one way and 
not another? The fact that diluvialists and uniformitarians 
may share a set of presuppositions that allows some 
common ground does not change the fact that the presup¬ 
positions exist. Since presuppositions operate in any inter¬ 
pretation of history, the issue is to make sure that they are 
consistent with methods and conclusions. 

Second, How Do We Intend to Proceed Apart from the 
Geologic Column? 

We have described our methodology in Reed and Froede 
(1997). For the sake of brevity, we refer readers to that arti¬ 
cle. If our fundamental assertion of the invalidity of the 
geologic column is correct, then the development of a 
creationist stratigraphy is open to significant innovation. 
Such has been the impetus for the recent proposals made 
by two young-earth creationists in the development of a 
Biblical time-scale (Froede, 1995; 1998; Walker, 1994). 
This new approach takes us away from the existing baggage 
of evolution and time, and places the stratigraphic record 
squarely within the Biblical framework, one based on 
changing energy. 

Third, What About the Evidence Presented in Our Paper? 

Mr. Tyler and Mr. Garner appear disturbed about the vol¬ 
ume of evidence and the level of detail presented in our 
paper. We concede that the evidence presented in our pa¬ 
per was concise and of a summary nature. However, that 
was done not absent of any appreciation of the geology of 
the area, but because the case appeared so clear as to not 
require a full discussion about the particular nature of 
strata in the area. Restated, it was as follows: 


1. If the global uniformitarian geologic column is a 
valid correlation tool, then historical events related to 
the Flood can be pinpointed on the existing column 
and correlated all over the world to other points shar¬ 
ing the same position in time. 

2. Diluvial geologists have in the past predicted differ¬ 
ent locations of a Flood/post-Flood boundary within 
the framework of the geologic column (see refer¬ 
ences in Froede and Reed, 1999). 

3. The nature of the geology of the northern Gulf of 
Mexico demonstrates (without documenting exhaus¬ 
tive detail) that conditions required in a post-Flood 
world to explain the volume of sediment, the unique 
geochemical conditions during formation of the Ju¬ 
rassic salts (for the end-of-Flood-equals-end-of-Paleo- 
zoic scenario), and the dramatic changes in sea level 
would be highly improbable, and better explained by 
conditions expected during the Flood. For example, 
in Table I (Froede and Reed, 1999) we noted that a 
rough estimate of post-Paleozoic sediments in the 
northern Gulf included 240 times the volume of the 
present Mississippi delta plain. We based our conclu¬ 
sion on the assumption that geological processes in 
the post-Flood world would have been much more 
similar to present day processes than those operating 
during the Flood. 

4. If the boundary proposals do not work in the Gulf of 
Mexico, but do work at other locations (as asserted by 
various authors cited in our paper), then proposition 
#1 is falsified, and progress in diluvial geology is 
pointed away from applying the global uniformi¬ 
tarian geologic column. 

Evidently, Mr. Tyler and Mr. Garner misunderstood 
the thrust of our evidence. We are not necessarily denying 
any potential for correlation between rock units —such as 
the updip and downdip sections of the Glen Rose Forma¬ 
tion (although the work by Guy Berthault suggests that 
such correlations deserve a second look). What we are 
questioning in their context is the necessary chronal corre¬ 
lation of the Glen Rose Formation with the Potomac 
Formation in Delaware, the Glarendon Springs Dike in 
western Vermont, the Torok Formation on Alaska’s north 
slope, or any other Albian (Gretaceous) time-rock unit 
within the context on any Biblical Flood model. 

Fourth, Where Do We Go from Here? 

We applaud Mr. Tyler and Mr. Garner’s acceptance of our 
approach to historical geology which emphasizes the pri¬ 
macy of Scripture, and believe that our article and this ex¬ 
change will help clarify the nature and terms of the issue at 
hand for creationists interested in the earth sciences. We 
seriously doubt that this letter will change the approach of 
Mr. Tyler, Mr. Garner, and others of the same persuasion. 
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We encourage them to continue their work in diluvial ge¬ 
ology as God leads, as we will continue our work in diluvial 
geology as God leads. After all, our differences with fellow 
diluvialists are molehills compared to the mountains of dif¬ 
ferences that we share with uniformitarian geologists. We 
will be happy to discuss differences between these models 
in print with anyone, as we appreciate the opportunity to 
do so in this exchange. We choose to believe that work 
done in any biblical model has the potential to transcend 
our individual shortcomings, and benefit diluvial geology 
in general. We work to that end, and appreciate others who 
share that goal. 

Fifth, What Is At Stake? 

If Mr. Tyler and Mr. Garner are correct in their assessment 
of the global uniformitarian geologic column, then we will 
have rejected a significant shortcut, and will perform a 
quantity of unnecessary research until we reach the same 
position of Mr. Tyler and Mr. Garner. If we are correct in 
our assessment of the geologic column, then they will be 
pursuing a path that leads to a dead end of incompatibility 
between diluvial and uniformitarian geology. Neither of 
these consequences need be seen as negative. We believe 
in the possibility of fruitful failures in the pursuit of truth, 
and we believe that whichever approach leads to a “fail¬ 
ure” can prove fruitful for future diluvialists. Either way 
there is potential benefit, and although we are not neces¬ 
sarily walking in the same conceptual direction, we respect 
and appreciate Mr. Tyler, Mr. Garner, and all other geolo¬ 
gists committed to ordering the discipline within biblical 
boundaries. We ask the same respect of them. 
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Archaeoraptor liaoningenesis Is Introduced to a Sticky End 


Archaeoraptor liaoningenesis is one of a number of fossils 
discovered in China in recent years. The features of this 
fossil I would discribe as being both bird-like and reptile¬ 
like. One of the main reptile-like features is the long tail. 
Having warned about this fossil my words bore fruit 
(Brown, in press) when the discovery of its long tail had 
been glued on to the rest of the fossil (Hecht, 2000, p.l2). 
The Chinese farmers have been blamed for it, because it 
was they that discovered the fossil and knowing that more 
money is paid out for fossils with long tails they glued it on. 
The loss of the tail makes it less reptile-like, but more work 
is needed on this fossil yet before any firm conclusions can 
be drawn, and it would be worth while looking closely at 
anything else the farmers may have had their hands on. 


The fossil, given recent pride of place, has been intro¬ 
duced to a sticky end. We await with our eyes glued on 
China to see what else may come out of those strata. 
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The Origin of Flowering Plants 

Last October 29*'^ Carol Yoon (1999) of the New York 
Times newspaper produced an article in which she as¬ 
serted that some Harvard scientists had recently answered 
the tough question of how flowering plants arose by 
macroevolution. In making this outlandish claim. Times 
writer Yoon was referring to an article which appeared that 
same day (October 29, 1999) in Science magazine. In it, 
Sarah Matthews and Michael Donahue of Harvard Her¬ 
baria claimed to have discovered which flowering plant 
groups are the most primitive and hence the probable evo¬ 
lutionary ancestors for the other groups. I have read this ar¬ 
ticle and am now studying it carefully along with several 
similar papers. 

Contrary to the New York Times report, these botanists 
produced no scientific support whatsoever for macroevo¬ 
lution among the flowering plants. Instead they have ana¬ 
lyzed the DNA sequences of two genes known as PHY A 
and PHY C, genes coding for very important phytochrome 
pigments governing the production of flowers in plants. 


They propose that a bush called Arborella (found only in 
New Caledonia) is close to the ancestral prototype for all 
other flowering plants and that the water lilies as well as the 
spice star are quite ancestral. But this research demon¬ 
strates nothing more or less than the degrees of similarity 
among certain plant groups for these pigment genes. The 
researchers ignored the fact that similarity can be the result 
of design rather than kinship. 

Along with studies of other genes and research on mor¬ 
phology, the data of Donahue and Matthews may help im¬ 
prove our systems of plant classification. An outline of 
plant taxonomy, however, does not show which plants 
evolved from others. It is merely a helpful scheme of classi¬ 
fication. These DNA resemblances in phytochrome genes 
may have resulted from the systematic and non-evolution- 
ary work of a Divine Creator, as the fossil record strongly 
suggests. 

Apparently neither the Times writer nor the Harvard re¬ 
searchers have read the very important book. Evolution: 
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Theory in Crisis by biochemist Michael Denton of Austra¬ 
lia. Denton shows that all such biochemical homology 
points to separations between living groups, a view that 
Denton calls “typology”. Comparative studies of DNA or 
protein, like this one, simply emphasize and entrench 
boundaries between groups and do not demonstrate a tree 
of macroevolutionary descent. The data support evolution 
only for those workers who start with evolutionary precon¬ 
ceptions. 

Perhaps an illustration here involving our own spe¬ 
cies—Homo sapiens—will help. If we wondered which an¬ 
imals should be classified closest to humans, we would 
find that DNA has a greater than 99% similarity with the 
DNA of pygmy chimpanzees. This demonstrates that peo¬ 
ple and chimpanzees should be put close together in the 
outline of primate taxonomy. But since chimps are so obvi¬ 
ously different from humans, it also shows that DNA simi¬ 
larity and closeness in the outline does not indicate kinship 
or relatedness. Human fossils do not show connections to 
chimpanzees. 

I close the matter by wishing Matthews and Donahue 
the very best in their skillful analyses of similarity patterns 
in plant genes. But I also wish that they and their New York 


Times spokespeople would stop equating similarity with 
evolutionary relatedness. We still know nothing about 
which plant group actually produced the first flowering 
plants and nothing about which flowering plants then pro¬ 
duced other groups of flowering plants. The fossil record 
shows no such transitions. The Bible says in Genesis 1:11- 
13 that on the third day of creation God made flowering 
plants according to their various kinds. Nothing from em¬ 
pirical science conflicts with this precise statement about 
events on day three of creation. 
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Comments on Bergman’s artiele on the Piltdown Hoax (CRSQ 36:145-154) 


I have read with great interest this article by Dr. Bergman 
in which he rightly demonstrates the very considerable at¬ 
tention given to these few bones before they were exposed 
as fraudulent. I have a very high regard for all of Dr. Berg¬ 
man’s articles, particularly the very wide range of subjects 
he examines and the depth of his investigations. May I 
make a slight addition to the general view he gives on two 
connected aspects of the whole hoax? This is with regard 
to: 

1. the perpetrator(s) of the hoax and 

2. the events that led to its exposure. 

On the first point. Dr. Bergman does not point to any 
particular person as the hoaxer and presumably he concurs 
with those who consider it “an unsolved hoax”. There are 
two of those he mentions who were certainly both deeply 
involved; Teilhard de Ghardin —at the pit—and M.A.G. 
Hinton —at the British Natural History Museum. They 
were named as the prime hoaxers by Dr. L.B. Halstead in a 
letter to the Times on November 25, 1978. Hinton pro¬ 
vided the jaw and Teilhard the elephant tooth and the filed 
canine, the latter dropping all the fake fossils into the pit 
over a period of time. The various claims that others, in¬ 
cluding Sir Arthur Gonan Doyle, were the perpetrators is 
only a smoke screen to protect the names of the real cul¬ 
prits, principally Teilhard. 


On the second point it is generally believed that the first 
time it was realized the fossils were fakes was when Prof. 
Oakley decided to carry out fluorine tests on them. The 
real sequence of events is quite different and the evidence 
shows that the fraudulent nature of most of the fossils (i.e. 
those found after Dawson’s discovery of the genuine skull 
pieces) had long been known by many experts before 
Oakley’s tests. 

I have investigated the Piltdown hoax in some depth 
(Bowden, 1981) and updated the evidence in a later book 
(Bowden 1991). Teilhard’s complicity is beyond doubt as 
is Hinton’s (Bowden, 1991, and website), but I will very 
briefly outline the evidence that great care was taken before 
the fluorine tests to ensure that the “story” that would be 
publicized could not be challenged by anyone still alive 
who was present when, the genuine skull pieces were 
found. It was essential to say that these also were fakes as 
Dawson found them before Teilhard became involved in 
the digging. Dawson could then be claimed as the faker of 
everything and Teilhard would be exonerated. 

There was a conference in London on 27th July 1953, 
during which the Piltdown fossils were on display. It is 
then claimed that during that evening in a hotel meeting 
of Oakley, Washburn, and Weiner, it occurred to the latter 
that the fossils might be fraudulent. Oakley was later 





68 


Creation Research Society Quarterly 


phoned about this possibility and he then did his fluorine 
tests and found the fossils fraudulent. What is not men¬ 
tioned is that Weiner, prior to that meeting, was touring 
round the Piltdown area in the spring of that year with Har¬ 
rison checking whether any of the “diggers” at the site who 
found the original skull pieces were still alive. Had they 
been, they could have confirmed that they were found in 
virgin gravel and then handed to Dawson. That this early 
visit by Weiner took place was stated by Miss Mabel 
Kenward (whom I interviewed) who, as a young girl, was 
present with her father when the first pieces of the skull 
were found in 1908 (Bowden 1991, pp. 184-185). When 
the hoax was publicized, Weiner with others later inter¬ 
viewed Miss Kenward and flatly denied that he had visited 
her in the spring of that year. This infuriated her and she 
wrote letters to the newspapers to state her case. 

Thus, there is evidence that the whole “exposure” of the 
fraud by the authorities was very carefully planned to en¬ 
sure that no one in an important position would be impli¬ 
cated. This particularly applies to Teilhard de Chardin, 


and how and why he was “let off the hook” and many other 
revealing aspects I cover more fully elsewhere (Bowden, 
1991, pp. 177-194). 

References 

Bowden, M. 1981. T/ze Piltdown forgery in Ape-men: factor 
fallacy? Sovereign Publicatins, Bromley, Kent, UK. pp. 
3-55. 

Bowden, M. 1991. The Piltdown hoax —further revela¬ 
tions. (Appendix 2) in Science vs. evolution. Sovereign 
Publications, Bromley, Kent, UK. pp. 177-194. 
(USA—books are obtainable from The Berean Call, 
Box 7019 Bend, OR 97708). 

Bowden Website: 

http://ourworld.compuserve.com/homepages/ 

bowdenmalcolm 

Malcolm Bowden 
92 Bromley Common 
Bromley Kent BR29 9PF, UK 


The Key Largo Limestone: Correlating Physieal Information to Models 


Recently, Michael Oard (1999) raised some excellent 
questions regarding my article on the growth and develop¬ 
ment of the Key Largo Limestone coral reef tract which 
composes the northern portion of the modern day Florida 
Keys (Froede, 1999). Mike offered his own interpretation 
for the rapid formation of this large coral reef and stated 
that my proposed growth period of 500 to over 1000 years 
following the Flood was excessive. I appreciate the oppor¬ 
tunity to further elaborate on my ideas about the origin and 
development of the Florida Keys and to respond to several 
questions that were raised. I believe that some of Mike’s 
ideas are model-driven assertions which do not fit well with 
the physical information. Ultimately however, it is a matter 
of personal interpretation and conjecture based on the 
known size of the massive Pleistocene coral reef 

Dividing the Flood Timeframe 

At present there are differences between Mike’s and my 
perspective in defining what constitutes Flood or post- 
Flood “Floodwater,” and in how we divide time during the 
Flood. For example, he (Oard, 1999, p. 101) stated: 

Since real reefs are not expected to form during a 
violent global Flood, the surficial, linear Key Largo 
Limestone is very likely a post-Flood feature. 

It would appear that Mike’s definition of Flood versus 
post-Flood water is based in how he defines Flood energy. 
This interpretation is reinforced with his position of day 
150 marking the end of a period of Flood-derived high en¬ 


ergy processes, and day 371 marking the end of the Flood 
and the beginning of the post-Flood period (Oard, 1999, p. 
101). I define and place the formation of the Key Largo 
Limestone within my interpretation of a Biblical perspec¬ 
tive (Froede, 1995; 1998) based on changing Flood energy 
levels under marine conditions. My perspective allows for 
greater time for coral reef development than Oard allows 
since I believe that Floodwater covered this portion of 
southern Florida for a thousand or more years (Froede, 
1998). 

In following his previously noted day 150/371 ap¬ 
proach, Oard (1999, p. 101) asked: 

What is the definition of “Floodwaters” after the 
violence of the Flood has ended with sea level higher 
than today? Would this higher sea level still be con¬ 
sidered Floodwaters? 

I define Floodwater in relationship to the position of 
water on the continents. Floodwater maximum would 
have occurred when waters covered the face of the earth by 
at least 20 feet (Genesis 7:20). Floodwater minimum 
would have occurred at glacial maximum during the Ice 
Age Timeframe following the Flood (a period of time 
which I define as being longer than the 500 year period 
proposed by Oard, 1990). Previously, I have defined the 
Flood/post-Flood strata boundary (specific to the northern 
Gulf of Mexico) where marine deposition ended and ter¬ 
restrial/fluvial sediment deposition began (Froede, 1997; 
Froede and Reed, 1999). I believe that Floodwater slowly 
receded from the continents at rates which have yet to be 
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determined (Froede, 1995b; 1998; Froede and Williams, 
1997). In the case of the Key Largo Limestone, I would 
draw the Flood/post-Flood boundary close to the uniformi- 
tarian Pleistocene/Holocene boundary as I believe that the 
majority of the former coral reef tract developed as Flood- 
water level dropped due to tectonism and the Ice Age. 

Was the Earth Dry? 

Another question that Mike (1999, p. 101) posed was: 

...even if sea level was higher, does not Scripture in¬ 
dicate the Flood was finished and the ocean basins 
stable at the end? 

Oard then cited Genesis 8:2 —the fountains of the great 
deep and the windows of heaven were stopped by day 150. 
I contend that on day 150 we do not know at what depth or 
where Floodwater still covered the earth, and we do not 
know at what rate Floodwater receded. Following day 150 
of the Flood, Oard (1999, p. 101) stated that: 

Then the waters steadily subsided and were ex¬ 
pected to continue to subside until the water reached 
a more or less stable sea level. Genesis 8:13 states that 
the water was dried up from the earth,” and Gen¬ 
esis 8:14 follows by stating that “... the earth was 
dried.” Since the context of the Flood was for the en¬ 
tire earth, I believe “earth” in these versus refers to 
the entire earth and not just the portion Noah could 
see from the top of the Ark. 

I must disagree with Mike’s understanding of this por¬ 
tion of Scripture. If what Mike suggests is true then all of 
the water in the world’s oceanic basins would not have ex¬ 
isted, as I take the meaning of the phrase “...the earth was 
dried” to mean globally (as Mike inferred above). I believe 
that this refers to the place where Noah could see from the 
top of the mountains, and do not believe that it is necessary 
to require that all of the Floodwater had receded to a near¬ 
present day sea level position. I propose that while Scrip¬ 
ture is very clear that the Flood was global, it is not correct 
to extrapolate portions of Scripture as meaning the entire 
globe especially when doing so implies that the oceans 
ceased to exist. We simply do not know much about sea 
level decline following the Flood. I propose that one way 
of determining a rate of sea level decline might be possible 
if we could establish the period of time from when Noah 
and his family stepped off the Ark to when the people asso¬ 
ciated with Shinar built the Tower of Babel (Genesis 11: 
2). If Shinar could be correctly identified on the Tigris/Eu¬ 
phrates river system, then we might be able to calculate a 
Floodwater withdrawal rate over a specific period of time 
(this is dependent on an accurate list of generations and 
ages recorded for each person in the post-Flood geneal¬ 
ogy). However, we must rely on Bible historians and schol¬ 
ars for this type of information. 


I believe that there is ample physical evidence in sup¬ 
port of slow Floodwater retreat at least for the North Ameri¬ 
can continent (Froede, 1995b; 1997; Froede and Reed, 
1999; Froede and Williams, 1997). I have previously pro¬ 
posed that the Key Largo Limestone coral reef tract formed 
during the late stages of the Flood and continued in its de¬ 
velopment as Floodwater slowly retreated from this area 
(Froede, 1999). I believe that the physical presence of this 
massive coral reef tract (8-10 miles wide and 220 miles 
long) as well as its maximum vertical thickness (over 170 
feet on its western end) reflects a considerable period of 
time, greater than the 371 total days of the Flood (or the 
221 days following day 150). As creation scientists we must 
use the Bible as our framework for investigating the earth 
but remember that it only records mainly historical events. 
The global sea level situation and Floodwater withdrawal 
rate following what Mike defines as the high-energy por¬ 
tion of the Flood (day 150) is simply not addressed in the 
Bible. I cannot envision a sudden stable earth in the 221 
days following Flood maximum without considerable phy¬ 
sical evidence to support such a position. 

Tectonics During and Following the Flood 

Previously, I proposed that the tectonics associated with 
the global Flood slowly decreased (from high activity dur¬ 
ing the Flood) throughout the post-Flood Ice Age 
Timeframe and into the Present Age Timeframe (Froede, 
1998; based on Reed, Froede, and Bennett, 1996). I be¬ 
lieve that this period of time covered much more than the 
371 days following the initiation of the global Flood. This 
period of tectonic readjustment could have extended well 
over 1000 years following the Flood. South Florida was 
one of those areas where slowly receding Floodwater cre¬ 
ated a favorable environment where a large submerged 
coral reef tract could form and develop over an extended 
period of time. 

Defining a Sea Level Highstand Position in Relation to 
the Flood 

In defining sea level position at the end of the Flood, Oard 
(1999, p. 101) stated: 

In summary, it is likely that sea level was 100 to 
160 feet higher at the end of the Flood than it is now. 

While Mike defines what he believes to be the final 
Flood sea level position before the onset of the ice age, he 
does not define any means of understanding what observ¬ 
able physical features support this position. He does cite 
paleo-shorelines on the Huon Peninsula of Papua New 
Guinea as evidence of local post-Flood tectonism. I would 
like to know what information Mike uses to support and 
defend his proposed sea-level position of Floodwater levels 
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being 100 to 160 feet higher than the present at the end of 
the Flood in south Florida. 

Coral Growth Rates as Sea Level Indicators 

Mike raises excellent questions regarding my assumption 
of coral growth rates. He (1999, p. 101) asks the following: 

The problem boils down to this: How fast can 
coral grow? Is 300 years enough time, or do we need 
500 to over 1000 years as Carl presumes? The prob¬ 
lem is that we really do not know how fast a reef can 
grow, especially when we attempt to factor in the dif¬ 
ferences between the paleoenvironmental condi¬ 
tions after the Flood and those presently operating in 
south Florida. 

Mike is correct—we do not know how fast the various 
coral species can grow under optimum conditions. My es¬ 
timation for 500 to 1000 years was based on an accelerated 
growth rate for the primary species of coral composing the 
Key Largo Limestone —Monastrea annularis [see Table I]. 
My original calculation was based on the estimated pres¬ 
ent-day growth rate as calculated by Hoffmeister (1974), 
then extrapolated to 170 feet (estimated thickness of por¬ 
tions of the Key Largo Limestone), and calculated assum¬ 
ing a Biblical framework. 

A seven-foot tall coral head of Monastrea annularis sim¬ 
ilar to the one shown in my Figure 8 (Froede, 1999) was es¬ 
timated to have taken 250 to 500 years to have formed 
(Hoffmeister, 1974, p. 90). This translates to possible 
growth rates of 8.5 and 4.3 mm/yr, respectively (based on 
modern growth rates). More recently, several scientists re¬ 
examined this same coral head and determined that it re¬ 
quired between 300 to 400 years to grow (at an estimated 
age of 360 years) [Shinn, Lidz, Kindinger, Hudson, and 
Halley, 1989, p. 23]. This information was based on count¬ 
ing what uniformitarian geologists believe to be annual 
growth bands in this coral. Annual changes are believed to 
form the growth bands. This technique is one of the stan¬ 
dard uniformitarian means of calculating the age of coral 
heads. These dates suggest a growth rate from 7.1 to 5.3 
mm/yr. If it is 360 years old then its growth rate would have 
averaged 5.9 mm/yr. No one has yet determined if other 
factors can affect the formation of growth bands in corals 
(as is currently recognized in tree ring development). 

Using this growth rate of 5.9 mm/yr the 170 vertical feet 
of coral (assuming that all the different corals comprising 
the Key Largo Limestone grew at the approximate same 
rate as this particular head of Monastrea annularis) we ar¬ 
rive at a time span of approximately 8,782 years. This value 
is based on present-day growth rates which are much 
slower than under optimum conditions (even recognized 
by uniformitarian geologists —Shinn et ak, 1989, p. 21). 
Unfortunately, no one knows how fast this coral could 
grow under ideal conditions. Obviously, I have assumed a 


much higher growth rate for the coral reef tract to propose 
that it formed in 500 to 1000 years time following the 
Flood. A possible means of testing my proposal would be to 
secure a Pleistocene coral head at depth and examine its 
annual growth bands to see if they are thicker with fewer 
growth bands compared to those found in modern coral 
species. I would expect the annual growth bands to thin 
and multiply with time as the warmer than present post- 
Flood oceans cooled throughout the Ice Age and Present 
Age Timeframes (Froede, 1995, 1998). Thicker growth 
bands might reflect a higher coral reef growth rate in less 
time. 

Water Temperature and Coral Reef Growth Rate 

In discussing the potential for increased coral reef growth, 
Mike (Card, 1999, p. 101) suggested that warmer water 
might be a key factor: 

It is probable that the warm water after the Flood, 
likely several degrees warmer than the ocean water 
around south Florida now, would increase the 
growth rate. 

Coral cannot tolerate extremely high or low tempera¬ 
tures without suffering die-offs (Glynn, 1988; Jaap, 1979; 
Shinn, 1966; Shinn et ak, 1989; Veron, 1995). If coral be¬ 
comes too warm or cold it will die. For the Key Largo 
Limestone reef tract, a reasonable increase in water tem¬ 
peratures would have enhanced the growth of the coral 
(Shinn et ak, 1989, pp. 21-24). Likely the temperatures 
would not have been much higher than what the region 
experiences at present. I propose that the slowly withdraw¬ 
ing warm marine Floodwater did not immediately cool 
down for many years after the year-long Flood. This would 
have allowed for the development of thick annual growth 
bands which did not begin to reflect seasonal changes until 
late in the Ice Age Timeframe when the over-lying seawa¬ 
ter became shallower and the air temperature would have 
had more impact on the shallow water depth. This is an 
area that deserves further research especially as it relates to 
the young-earth Flood framework. 

Storm Impact on Coral Growth 

Mike was interested in knowing whether strong storms 
might serve to enhance coral growth and development 
(Oard, 1999, p. 102). He asked what this relationship 
might hold with regard to regrowth: 

Is it possible that reef growth both vertically and 
laterally was aided by strong storms spreading coral 
debris laterally, initiating a more rapid regrowth? 

Coral reefs typically grow where there is agitated water 
and moderately swift currents. They grow upward to the 
low spring-tide level. Storms pass over the reef and break 
apart the corals with debris infilling low areas between 
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Table I. —Corals of the Key Largo Limestone Reef Traet: Modern Growth Rates 

Coral Speeies 

Sonrce 

Growth Rate’* 

Major Framework Corals 

Montastrea annularis 
(Star coral) 

Hoffmeister 

Shinn et ak 

Shinn et ak 

Shinn et ak 

Shinn et ak 

10.7 mm/yr (approx 12 inches/28.5 years) 

8.2 mm/yr nearshore patch reefs 

6.3 mm/yr offshore waters (20 ft deep) 

11.2 mm/yr shallow areas ( ft deep) 

1 m equals 100 years in age 

Diploria strigosa and 

D. labyrinthiformis 
(Brain corals) 

Shinn et ak 

3.5 mm/yr 

Porites astreoides 
(Mustard hill coral) 


Not recorded 

Minor Framework Corals 



Acropora cervicomis 
(Staghorn coral) 

Hoffmeister 

Shinn et ak 

100 mm/yr (four inches/yr) 

10 cm/yr (four inches/yr) 

Acropora pahnata 
(Elkhorn coral) 

Hoffmeister 
and Multer 

One occurrence (58 feet below Looe Key Reef) 

10-12 cm/yr (Shinn et ak) 

* Growth rates are based on modern species found within the Florida Keys. According to Shinn et ak, (1989, p. 24) the 
rate at which modern corals grow can vary by several orders of magnitude: 

A consideration of the rapidity with which corals grow, compared to the rate of sea-level rise, indicates that coral 
reefs are complex and that upward accumulation of coral reefs is not continuous, but that it is frequently interrupted 
for long periods [this statement is to explain why the historical reefs are not thicker following the uniformitarian 
model since they have been around many tens of thousands of years longer than they are represented in the physical 
record]. As noted earlier, accumulation rates for Florida reefs fluctuate between 1.31 and 4.85 m/ka... [kais one thou¬ 
sand years]. The fastest rates, based on C14 dating of corals from reef cores, are at St. Croix, where Ady (1975) mea¬ 
sured rates as high as 15 m/ka. [Brackets mine] 

Realize that these growth rates are for modern corals and we still do not know the rate at which the ancient corals grew— 
we can only guess. Much study into the formation and development of annual growth rings especially for the ancient spe¬ 
cies of corals remains to be conducted. It would be interesting to compare and contrast the thickness of annual growth 
bands from coral at depth with what is found at or near the surface. The present is not key to the past and we must develop 
our own model accordingly as we describe and define the Key Largo Limestone within a Biblical approach. 


From Hoffmeister, 1974; Shinn et ah, 1989; and Hoffmeister and Mnlter, 1968. 


coral heads. Commenting on the impact that a major hur¬ 
ricane might have on coral reef growth, Shinn et al., (1989, 
p. 22) stated: 

Surprisingly, major hurricanes do not appear to 
affect growth rates or to leave a recognizable signa¬ 
ture in the coral skeleton. 

However, where space is newly available and prime 
conditions exist (i.e., water temperature, clarity, and nutri¬ 
ent load are at their optimum levels) the faster growing cor¬ 
als can regrow back to their pre-break levels in a matter of a 
few years (Shinn et ak, 1989, p. 23). 


Flood Versus Post-Flood Setting 

In concluding his letter Mike (1999, p. 102) makes it very 
clear that he views the Key Largo Limestone coral reef 
tract as having formed in a post-Flood setting: 

In summary, a post-Flood higher sea level poten¬ 
tially can account for the reefs in the Florida Keys. 
This higher level could easily be caused by the lack 
of Greenland and Antarctic ice sheets without any 
need to postulate remaining “Floodwaters” for 500 to 
over 1000 years after the Flood ended. 
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My proposal for the formation of the Key Largo Lime¬ 
stone coral reef tract over a period of time ranging from 
500 to 1000 years is based on what I view as reasonable 
coral growth rates under conditions associated with slowly 
retreating Floodwater. I took the physical information (a 
220 mile-long coral reef which thickens to at least 170 feet 
on its buried western end) and suggested what I view as a 
valid and defensible time frame for its growth within a 
young-earth Flood framework. Oard (1999) has proposed 
that sea level dropped from a Flood high position of -1-130 
feet to a glacial maximum low position of-150 feet (a total 
of 280 feet) in a period of 500 years. In following Mike’s 
500 year glacial maximum and the accompanying drop in 
sea level it would require only 200^ years to form and de¬ 
velop this entire coral reef tract. To explain the 170 foot 
thick coral reef covering a large portion of south Florida in 
only 200 years (to comply with his model), appears to be 
more model driven than what is physically possible. I sup¬ 
port the origin and development of the Key Largo Lime¬ 
stone coral reef tract covering a period of time ranging 
from 500 to over 1000 years following the Flood. I believe 
that Floodwater slowly receded from this particular area of 
south Florida and this vast coral reef tract provides that tes¬ 
timony. 

Appendix 

Differences in Coral Species Within Similar Settings 

An interesting problem still confronting uniformitarian 
geologists occurs in explaining the differences (where 
none should exist) in coral species between the Key Largo 
Limestone and the modern (i.e., Holocene) coral reef 
tract. Originally, the Key Largo Limestone was proposed as 
having formed in a deep water setting similar to the mod¬ 
ern West Indian coral reefs (Stanley, 1966). This interpre¬ 
tation fell out of favor when it was proposed that the 
laterally adjacent Miami Oolitic Limestone formed con¬ 
temporaneously with the Key Largo Limestone (Hoffmeis- 
ter and Multer, 1968). Modern oolitic production and 
deposition presently occurs in shallow shoals which im¬ 
plies that the ancient coral reef existed in this type of envi- 

^Mike proposes a 280 foot drop in sea level over the 500 
years following the global Flood. As the Key Largo Lime¬ 
stone once existed 18 feet above today’s sea level position 
this only allows 112 feet of water over the former coral 
reef at the time Mike defines as the end of the Flood. Ac¬ 
cording to Card’s (1999) numbers, the drop in sea level to 
the top of the Key Largo Limestone would have occurred 
200 years after the Flood. Although Mike suggests in sev¬ 
eral places in his letter that there was as much as 300 years 
available to form this coral reef tract, his values only allow 
approximately 200 years for the formation and develop¬ 
ment of the Key Largo Limestone. 


ronment as well. Within this shallow water model, the Key 
Largo Limestone was interpreted as having formed in a se¬ 
ries of patch reefs growing parallel and behind an older for¬ 
mer coral reef which existed further offshore. 

Two major problems occur in following the shallow wa¬ 
ter model proposed by Hoffmeister and Multer (1968). 
One problem is in identifying a former coral reef tract fur¬ 
ther offshore from the Key Largo Limestone, where one 
does not exist today. Another problem is explaining why 
Acropora palmata has only been found in fragments in one 
well at a depth of 58 feet below sea level in a core taken 
near Looe Key Reef (Hoffmeister and Multer, 1968). This 
particular coral species comprises a major portion of the 
modern coral reef tract. Why is it missing from the Pleisto¬ 
cene Key Largo Limestone in what is believed by unifor- 
mitarians to have been a similar setting? These issues for 
uniformitarians remain unresolved. 

For the creationist, a careful examination of a modern 
tropical deep water coral reef setting provides a possible 
analog for the formation and development of the Key 
Largo Limestone under Floodwater conditions. This topic 
will be developed in a future article discussing the Florida 
Keys. 
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Book Review 


Scopes: Creation on Trial by R. M. Cornelius and John D. Morris 
Master Books, Green Forest, AR. 1999,48 page, $9.00 


How did “The World’s Most Famous Court Trial” hap¬ 
pen to take place in an obscure small town in Tennessee? 
Readers of this small book will learn, perhaps to their as¬ 
tonishment, that the real reason for the trial was not evolu¬ 
tion, religion, or academic freedom; it was economics. 

The book’s first chapter, written by Dr. Cornelius, tells 
the story based on an unpublished M.A. thesis by Warren 
Allen (1959). Cornelius writes, “When George W. 
Rappleyea, a young metallurgical engineer with the ailing 
Cumberland Coal and Iron Company, picked up his May 
4, 1925, copy of the Chattanooga Times and read an an¬ 
nouncement of an ACLU offer to pay the expenses of a 
teacher willing to make a test case of the recently passed 
Tennessee anti-evolution law, he knew that a powerful 
remedy for the limping local economy had been discov¬ 
ered” (pp. 6,7). 

With the help of a local druggist, the superintendent of 
schools, and teacher John Scopes, Rappleyea laid his 
plans. Lawyers and town officials were drawn into the plot, 
and “the casting of the principals was complete” when 
William Jennings Bryan accepted the invitation to help 
with Scopes’ prosecution, and Clarence Darrow and 
Dudley Field Malone volunteered to manage the defense. 
The rest of the scenario developed through the eager inter¬ 
est of the press—and the play called the “Monkey Trial” 


became a smashing success, probably beyond the wildest 
dreams of its promoters. But, continues Dr. Cornelius, “In 
spite of all the ballyhoo, the trial involved serious, complex 
questions, and much of the court record portrayed skillful 
legal thrusting and parrying... “(p. 13). 

What those questions were develops later in the book. 
This includes a cogent critique of evolution written by 
William Jennings Bryan. John Morris also points out that 
every argument presented for evolution at the Scopes trial 
has been disproved. 

In a final short chapter, Morris discusses the relation of 
the creation/evolution controversy to basic Gospel truths. 
The entire book is very well written and presents a quantity 
of information out of all proportion to its small size. Highly 
recommended. 

Reference; 

Allen, W. 1959 Background of the Scopes Trial at Dayton, 
Tennessee. Unpublished thesis at the University ofTen- 
nessee, Knoxville. 

Carol Armstrong 

12401 N. 22nd St, Apt. F-304 

Tampa, FL 33612 
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“I think it’s fair to say that every scientist in the world agrees that evolution is a feature of life on earth,” Malcolm said. “And 
that we are deseended from animal aneestors. Yes.” 

“Okay,” Kelly said. “So, what’s the big deal now?” 

Malcolm smiled. “The big deal,” he said, “is that everybody agrees evolution occurs, but nobody understands how it 
works. There are big problems with the theory. And more and more scientists are admitting it.” 


Michael Crichton, 1995, in The Lost World, p. 620,. Alfred A. Knopf, New York. 
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include research scientists representing various fields of scientific inquiry, 
are committed to full belief in the Biblical record of creation and early his¬ 
tory, and thus to a concept of dynamic special creation (as opposed to evolu¬ 
tion) both of the universe and the earth with its complexity of living forms. 
We propose to re-evaluate science from this viewpoint, and since 1964 have 
published a quarterly of research articles in this field. All members of the So¬ 
ciety subscribe to the following statement of belief 

1. The Bible is the written Word of Cod, and because it is inspired 
throughout, all its assertions are historicallv and scientificallv true in all the 
original autographs. To the student of nature this means that the account of 
origins in Cenesis is a factual presentation of simple historical truths. 

2. All basic types of living things, including humans, were made by direct 
creative acts of Cod during the Creation Week described in Cenesis. What¬ 
ever biological changes have occurred since Creation Week have accom¬ 
plished only changes within the original created kinds. 

3. The Great Flood described in Genesis, commonly referred to as the 
Noachian Flood, was a historical event worldwide in its extent and effect. 

4. We are an organization of Christian men and women of science who 
accept Jesus Christ as our Lord and Savior. The act of the special creation of 
Adam and Eve as one man and woman and their subsequent fall into sin is 
the basis for our belief in the necessity of a Savior for all people. Therefore, 
salvation can come only through accepting Jesus Christ as our Savior. 













The Cambrian Explosion: 

A Strong Argument Favoring Creation 

Curt Sewell 

The chart on the next page shows a simplified version of 
the way animal life is thought to have evolved. Beginning 
with raw chemicals (at the bottom of the chart) simple life- 
forms such as algae supposedly formed several hillion years 
ago. By some evolutionary process, it’s thought that creatures 
gradually got more and more complex, Finally (at the top of 
the chart), the types we see around us today appeared. 

But there is a vast mystery, that’s been nicknamed the 
“Cambrian Explosion.” This took place about 600 million 
years ago (according to the usual geologic column). Prior to 
this time, the only forms of life that show as fossils are simple 
single-celled types such as algae and bacteria. Then suddenly 
a gorgeous array of shelly invertebrates appeared (as paleon¬ 
tologist Niles Eldredge said). As he put it, “Indeed, the sud¬ 
den appearance of a varied, well-preserved array of fossils, ... 
does pose a fascinating intellectual challenge.” These include 
more than 5000 species, including sponges, jellyfish, corals, 
worms, mollusks, trilobites, and crustaceans. 

There is no apparent explanation for this. We find traces of 
the algae and other simple forms that preceded these inverte¬ 
brates, and millions of Cambrian fossils have been found. But 
surely, if evolution is true, there should be a great many in- 
between transitional fossils, Richard Dawkins said, “It is as 
though they were just planted there, without any evolution¬ 
ary history.” 

Creationists say that this is a strong sign that God created 
all the kinds of animals within a one-week period, as the Bi¬ 
ble says. We must remember that the “geologic column,” that 
yields million-year ages, is based on highly questionable as¬ 
sumptions, and held together by circular logic. 

There’s another cavernous gap in the fossil record, be¬ 
tween Cambrian invertebrates and fish. The fish are consid¬ 
ered to be the earliest vertebrates (that sub-phylum also 
includes amphibians, reptiles, birds and mammals) and, if 
evolution is true, must have evolved from one or more of the 




The Presumed Sequence 
of Animal Evolution 

(Start at bottom of chart) 


Animals 


Reptiles 


No transitional fossils have 
ever been found to bridge 
the gape shown at left 


Amphibians 


No fossils show which fish was 
the amphibian's ancestor. 


Fish, the first 
vertebrates 


Every known phylum 
"suddenly appeared” in the 
early part of the Cambrian 
period. These include 
trilobites, Jellyfish, starfish, 
crustaceans, moliusks, etc. 



Complex moiecuies 
combine to form simple 
living organisms 
(algae, bacteria, etc.) 


Raw chemicals are said to 
have spontaneously formed 
organic molecules in the 
early oceans 


Important Gap I 


Invertebrate to 


Vertebrate Transition 


is not documented. 


There are many Cambrian 
fossils, but none that show 
any trace of being an 
ancestor to the fishes. 


Important Gap I 


No trace of this vital 
huge development 
There's no fossil that shows 
the transition from algae 
etc. to the many kinds of 
Cambrian life forms. 


Very complicated lab 
experiments have formed 
some simple amino acids, 
but nothing approaching 
the complexity of ONA or 
other necessary Ufa 
molecules. 


Earliest Pre-Life Beginning 







invertebrate phyla just discussed. But again, there are abso¬ 
lutely no intermediate forms found in the rocks; it’s as if fish 
were just suddenly there, having no ancestors. 

In his 1966 presidential address to the Linnaean Society, 
ichthyologist (fish expert) Errol White said: “But whatever 
idea authorities may have on the subject, the lungfishes, like 
every other major group of fishes I know, have their origins 
firmly based in nothing.” This is still true in the mid-1990s. 

Creationist Dr. Duane Gish discussed this absence of vital 
transitional fossils in his book Creation Scientists Answer 
Their Critics. He wrote, “These anti-creationists have en¬ 
shrouded this profound discontinuity in the history of life in 
an enormous fog of silence. They not only make no attempt to 
offer just-so’ stories how this may have occurred, they com¬ 
pletely ignore it. It is too embarrassing to evolutionary theory 
even to discuss in their anti-creation polemics.” 

If all of these expert evolutionists, to whom Gish was reply¬ 
ing, and who had written specifically to try and discredit 
creationism, knew of any way to refute Gish’s claims about 
the huge gap in the ancestry of fishes, and the Cambrian ex¬ 
plosion, they would certainly have done so. That they have all 
remained silent on this tremendously important point shows 
their tacit agreement that the gap is real. These two cavern¬ 
ous gaps alone should be enough to absolutely disprove 
evolutionism. 

Many elementary textbooks make claims about transitional 
fossils proving evolution. These claims are nonsense. The 
only transitional fossils that have ever been found are those 
that show tiny changes, that lead to a new species. These cer¬ 
tainly exist, and this principle is utilized by many plant and 
animal breeders in their everyday activities. But these only 
show change in colors, sizes, bill shapes, etc. Never have 
there been transitions above the Family level. 

Archeopteryx is often called the missing link between dino¬ 
saurs and birds. This is a figment of evolutionist’s hopeful 
imagination. Harvard’s Stephen J. Gould said that “Archy” is 
simply a “curious mosaic” — an extinct bird that has some 
reptilian features (like several present-day birds also have). 
“Archy” doesn’t qualify as a transition because there is no ev- 




idence of which reptile he may have descended from, or which 
modern bird he evolved into. He had no known ancestors or 
descendants, so he can’t he fitted into any sort of missing gap. 

Biblical creationists argue that this Cambrian explosion, 
and the tremendous void in the fossil record preceding fishes, 
this sudden appearance of so many different kinds of life, 
with no trace of ancestors, is good evidence for the sort of di¬ 
vine creation described in Genesis; this conclusion is just 
what the fossil record clearly shows. But the evolutionists say 
that that’s simply religious nonsense; and yet their answer is 
no clearer, and it has almost no evidence to back it up. 

While these two huge gaps in the fossil record don’t dis¬ 
prove evolution, they clearly demonstrate that evolution is 
not a proven fact. It’s dishonest for public schools to teach 
that it is, yet this is often done. Why? Simply because the ma¬ 
jority of the scientific and educational establishments believe 
in evolution, because it’s the only materialistic approach that 
avoids the necessity of acknowledging divine creation by God. 
The fact remains that: 

•Both creation and evolution are actually religious philoso¬ 
phies, because both require faith to believe. One invokes 
faith in a divine Creator, the other relies on faith in random 
materialistic processes. Thus one faith is theistic; the other 
faith is atheistic. 

•Neither creation nor evolution is truly scientific, because 
neither can be proved or disproved. 

•Adherents of both belief-systems can find evidences that 
show their faith to be superior to the other. It’s a matter of 
choice. As a Christian, I choose to believe in God and in the 
Bible—the record He gave to humankind. 
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